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PREFACE 


THE desire of a number of my friends—and, I may 
add, my own—to present in one volume my discussions 
on baeteriologieo-clinical and hygienie problems to the 
profession at large, has, for important reasons, remained 
unsatisfied for a considerable length of time. This was 
not due to the fact that I feared to be charged with self- 
adulation for attempting, at this so very productive and 
rapidly changing period, to resurrect as being of unusual 
importance certain investigations, the original publica- 
tion of which in part dates back more than a decade ; nor 
was it because I dreaded the reproach of unscientific ob- 
stinacy which, in contrast to the belief of the overwhelm- 
ing majority, persists in preconceived opinions. I was 
guided, above all, by the trivial notion that truth was 
bound to prevail in the end, and that then those men 
would be remembered who, fully aware of the thankless 
task of restraining Utopian hopes, have devoted a con- 
siderable share oftheir energy and love of work to battle 
against the overgrowth of bacteriology, and who have 
emphatically pointed out to overzealous enthusiasts that 
the doetrines of orthodox bacteriology, far from solving 
even one of the enigmas of medicine, on the contrary 
render the eomprehension of clinical processes more diffi- 
eult, and, above all, are fraught with serious dangers in 
a social as well as in an ethical aspect. 

But the objections to the publication of this collection 
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have all been removed in view of the change which has 
taken place in the course of the last few years, and 
which is the less to be mistaken the more the supporters 
of bacteriological doctrines persist in sounding their vie- 
torious shouts. In fact, according to our opinion, the 
exclusive laboratory bacteriologists—who, by reason of 
an unjustified equalization of experimental injeetion 
disease with clinical infectious disease, usurp not only the 
domain of etiology but also the entire realm of pathology 
and therapy, a domain, therefore, which is naturally 
closed to them because it is accessible only to the most 
experienced physician—have, in view of the force of 
facts, been driven already to a state of defense. Instead 
of a violent onslaught we observe nothing but retreat, 
which often is arduously concealed ; to keener minds its 
distinct signs are the drastie shifting of the mooted prob- 
lems. The original dogmas, compared with the present 
ones, are practically nothing but the abandoned outposts 
of an aggressor who, by the force of facts, is gradually 
compelled to defend his original possessions. 

This struggle once more confirms the old experience 
that positions which at the outset were most actively ac- 
quired as the reward of victory, are finally represented 
as unimportant and as never being actually coveted if 
the impetus of the attack enforces their abandonment. 
That means in our case : Whereas formerly the exclusive 
bacteriologists considered the microbes to be everything 
and did not concede anything to predisposition, individual- 
ity, ete., now the most radical hotspurs maintain that 
nobody ever doubted the significance of external and in- 
ternal influences. However, this admission means the 
same change regarding the fundamental problem as was 
ushered in in antimierobic therapy with the transition 
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from antisepsis to asepsis, or, in the realm of history, 
with the serutiny of formerly accepted records. 

This shifting of problems naturally tends to obscure 
the true character of the controversy and with itthe true 
state of affairs ; therefore, to prevent this obscuration I 
publish once more— with some abbreviations and a few 
unessential alterations in style—those essays which, elose- 
ly connected, will demonstrate the real object of the con- 
troversy to the unbiased reader, and show him the princi- 
pal shifting of view-points which has taken place in the 
last few years. It certainly appears a priori unlikely that 
persons with fairly good common sense, simply for the 
sake of sport or moved by a spirit of contradietion, 
should have devoted so much valuable time and irre- 
trievable energy to contest what is obvious or to prove 
what is not disputed—i.e., from the love of combat to 
create unnecessary objections and to embitter the enjoy- 
ment of scientific progress. But one who does not re- 
trace his steps to the original sources will never become 
aware of the gradual transformation of dogmas, of the 
imperceptible exchange of view-points; and hence this 
eolleetion purports to furnish to the impartial observer, 
and possibly also to the future historian, objective mate- 
rial wherewith to judge the contention, the contenders, 
and the form of contention. 

To eliminate all doubt as to my position regarding the 
past verdiet in the case of ‘“physician versus bacte- 
riologist,’”’ I must state that I do not consider the same 
as not being subject to appeal, and for this reason I have 
purposely chosen a title which may not enlist the sympa- 
thies of all, but which, in my opinion, clearly defines the 
situation. Now that an unquestionable change of view- 
points, and hence of the scientific points at issue, has 
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taken place, I once more present for unbiased considera- 
tion those evidences which are characteristie of the 
various stages of the controversy. And not only those 
which the physieian, endangered in his possessions, is 
Justified in bringing forward to secure his rights, in oppo- 
sition to the demands of the bacteriologists (who dare to 
direct the course of this world from their official table 
and to ignore well-established facts), but also proofs of 
the social and ethical dangers which would arise from 
an absolute supremacy of bacteriology." More particu- 
larly have I fought against bacteriologists operating in 
absentia, a court council of war, as it were, who, remote 
from the. raging battle, consider themselves capable 
of giving directions to the real fighters in the battle 
against disease. On the other hand, bacteriology as a 
biologieal seience, concerning itself with qualities of 
smallest organisms, can not be too much promoted. It 
is capable of far-reaching development. As I have 
stated at other times, especially will the study of sym- 
biotie processes yield manifold diselosures in physiology, 
altho its importance regarding the origin of disease may 
have been greatly exaggerated. The strietly scientifie 
problems, therefore, important as they are, do not ap- 
pear to me to be the main objeet of the controversy. 
The prineipal interest centers in those unpleasant conse- 
quences to physicians and to men engaged in the broader 
fields of social and ethical activity which result from the 
predominance of one-sided bacteriologieal thought. I 
Timoavoie Beine accused of seeing things in their darkest aspect, let me 
quote the language used by Martius in his excellent work, “ Pathogenesis of 
Internal Diseases,” concerning my explanationsin regard to this subject, He 
says: “*Itis the merit of Rosenbach that years ago, at a time of bacteriolog- 
ical high-tide, he pointed out, with great acumen and with moral courage, the 


inhuman, antisocial, and, in fact, actually unchristian consequences that were 
bound to develop from this view.’ 3 R : 
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do not hesitate, even to-day when the heat of battle has 
passed, to state the opinion that nothing has so injured 
the standing of the practitioner and of the medical pro- 
fession as the eagerness of bacteriologists to transfer de- 
eisions from the bedside to the laboratory, and to 
regulate etiology, diagnosis and therapy, endemics and 
epidemics, individual and general prophylaxis, according 
to an artificial scheme, instead of making full allowance 
for the requirements of actual conditions which can only 
be judged by those who are present at the bedside and 
who are familiar with local conditions. Finally, Iam now 
compelled, as I have done formerly, to hold the enceroach- 
ments of the ‘‘ nothing-but-bacteriologists’’ responsible 
for the deterioration of important ethical principles. 
The advent of fear of infection has transformed the love 
for the patient into fear of the patient, as in the days 
when disease was looked upon as the working of mys- 
terious demons and the patient as an enemy of divinity 
and of man. If we seek for the exclusive cause of disease 
and pest in a so-called source of infection, instead of in 
general and individual effective conditions—among 
which microbe activity plays a comparatively unim- 
portant part—we shall most naturally arrive at a com- 
plete misjudgment of the significance and manifoldness 
of causes of disease, of the nature of epidemies, and of 
the part played by social and hygienic factors. Hygiene, 
the science of prevention of distubances of function, 
then resolves itself into a manipulation of disinfeetants. 
But if the patient, as the tangible focus of infeetion, is 
in reality the only cause for infectious diseases, which I 
deny, the question arises: Is fear of the patient and the 
logieally dedueted necessity of ever exeluding from in- 
tercourse with mankind more and more patients as 
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sources of contagion at all humane? Quite apart from 
the fact, according to my experience, that association 
_ with the sick, and especially with mild cases, promotes 
protection against infeetion, should we not consider the 
. eonsequences which must naturally follow upon openly 
avowed fear in times of epidemies, and the responsibility 
which is placed upon those who disseminate as scientifie 
the opinion that a sick individual is able to spread an 
epidemic, and that the physician or sanitary officer who 
has neglected certain requirements (hatched out by 
Utopian theorists, but impossible of fulfilment in prac- 
tise) relating to the diagnosis ofthe so-called first case, or 
regarding prohibitive measures, lays bare a city or even 
an entire country to a disease, like a traitor who know- 
ingly opens the gate of a fortress to theenemy? Isitat 
all conceivable, furthermore, that self-sacrifieing, cour- 
ageous physicians can still be educated when infectious 
patients are made accessible to the embryo physician 
only through glass windows or steel bars, like wild 
beasts? What is left of the safety vouchsafed by much- 
lauded vaceination if even vaceinated students are nob 
allowed to come in contact with smallpox patients? 
How little was wanting at one time and compulsory in- 
oculation of the tuberculous or for diagnostie purposes 
would have been introduced by law! 

From what point dates the decline of the standing of 
the praetitioner unless from the time of the domination 
of the bacteriologists who have achieved that the diag- 
nosis becomes subject to the infallible arbitriment of the 
mierobe eultivator remote from the bedside, and that 
the physieian submissively bows even in therapy to the 
specifie means discovered from time to time? 

Therefore, I believe that I am fulfilling a duty in col- 
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lating my discourses despite, and just on account of, the 
doleful experiences through which I have passed in this 
controversy, not by refutation of my reasons, but by im- 
putations, by doubts as to my right to ceritieize, and still 
more by disdainful silence. But the number of ceritical 
medical examiners is growing, and it is a source of satis- 
faction to me that many a one has drawn his inspiration 
for independent observation from my discourses. No 
reader will probably refuse to acknowledge that, unin- 
fluenced by the fascinating opinion of the day, I have 
endeavored to discuss difieult problems from actual ex- 
perience and in as many different lights as possible— 
i.e., with ineisive eriticism, but objectively withal. The 
future will decide whether I am right or wrong, and in 
what respect I have gone too far: Post fata nostra pueri, 
qui nune ludunt, nostri judices erunt. 
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THE history of science tells us ofmany disputes between 
the representatives of opposing opinions—disputes of 
far-reaching consequences. Some of these controversies 
have ended with the discovery that the truth does not lie 
on either side ; indeed, many of the historical disputes 
which have been conducted most seriously now serve only 
to exeite hilarity. 

It is a grave matter when a mere hypothesis is forced 
into the position of a dogma, adopted as infallible, and 
made to rule the daily actions of life, and especially 
when, under such eireumstances, men of learning become 
adherents of erroneous teaching, lose their common-sense 
judgment, and act in obedience to the lucubrations of 
some ‘authority ’’ of the day. 

The majority of mankind will readily believe in eccen- 
trieities when they are pronounced ex cathedra by some 
one who is recognized as the discoverer of a new truth. 

The astonishing results of experimental researches of 
exact investigation in the field of natural science have 
developed a respect without bounds for teachings based 
on such researches. 

The reign of theory in medicine has rarely been 
stronger than during the last two decades, because this 
Utopian reign found protection under the cloak of the 
alleged infallibilivy of the laboratory experimentation. 

The truth is, that many have overlooked the fact that 
experiment is of value only under certain conditions, and 
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that its results must not be generalized by means of 
hasty deductions promulgated with artful dialectie. 

I have undertaken the translation of Rosenbach’s book, 
““ Arzt contra Bakteriologe,’’ into English, in order that 
my English-speaking colleagues may learn what this in-‘ 
dependent and original investigator has said on the great 
problems of medicine of to-day, and what he has written 
to restore the rights and reestablish the position of the 
general practitioner, which have been eneroached upon 
by a morbid proliferation of specialism and a one-sided 
organotherapy. 

The reader will see that Rosenbach appreciates fully 
the value of bacteriology as a biological science, the im- 
portance of the study of the microscopical world; he is 
well aware what surprising biologieal information and 
what important methods are to be found in the study 
of bacteriology, but he raises his voice against the un- 
justified, the unwarranted claims of the bacteriologists, 
especially of those whom he calls ‘“ nothing-but-baete- 
riologists,’”’ the diagnostiecians in absentia, with their 
disinfectants and measures based on unsupported theory. 
This shaft is aimed at tuberculin and the legion of 
serums. 

The bacteriologists, by means of fallacious eonelusions, 
have established—in opposition to all common sense—the 
dogma that all infeetious diseases are caused by bacteria, 
and that all diseases in which so-called specifie baeteria 
are found are infectious diseases. Since this unsubstan- 
tiated teaching has become so popular that it is matter 
of common comment in the daily press, and all the world 
is thus driven to really dangerous bacteriophobia, it is 
certainly opportune to have Rosenbach’s views on such 
aberrations. A. ROSE, 
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ON THE MUTATIONS OF THERAPEUTIC METHODS, WITH 
SPECIAL CONSIDERATION OF THE DOCTRINE OF 
ANTISEPSIS' 


Mutations of Therapeutice Methods—The Law of Contrasts— 
From 'Antisepsis to Asepsis—Antisepsis in Internal Med- 
icine and the Combating of Infectious Diseases by Para- 
siticidal Agents 


THE history of medicine teaches that any and every 
method of treatment has always been followed by a method 
based on exactly opposite principles ; it further demon- 
strates that all these contrasts have been upheld by their 
fanatic adherents with the same fervor and under cover 
of equally unassailable statistics, so that, as a matter of 
fact, every form of treatment, at least in the opinion of its 
chief supporters, may justly claim identical value as to 
efficaey and healing virtues. It follows, since it would 
be unreasonable to ascribe identical efficacy to all thera- 
peutie efforts resulting from opposing views and usually 
sharply contrasting to methods in vogue, that none of 
these superlatively praised systems may possibly have 
been effective in pathological processes in which they 
were applied. This conclusion is strengthened by the 
well-known fact that every new method is vigorously 
attacked at its d@but, and later on, having once acquired 
followers among former opponents, is praised as infalli- 

ı “Grundlagen, Aufgaben und Grenzen der Therapie” (Foundations, Prob- 
lems and Limits of Therapeutics], pp. 3-9. Vienna and Leipsic, 1891. 
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ble, the most astonishing therapeutie results being as- 
cribed to it, until subsequently, while it is still in the 
lime-light of apparent success, doubts are cast upon it, 
and it is finally, with the same enthusiasm, supplanted 
by a new method which, according to the laws of contrast, 
is the opposite of its predecessor. 

Why do we drop methods so safely anchored in favor- 
able results? Why may one prophesy, with no chance 
of missing it since the predietion is based upon the his- 
tory of therapeutic fashions and mistakes, that this 
change is bound to come, and what particular course it 
will follow? Simply because these lines of treatment are 
not the result of the application of truly scientific principles 
obtained by observation at the bedside, but are simply 
the expression of certain results of laboratory investigations, 
now becoming quite popular, the practical expression of 
a preeipitate of catchwords calculated to generalize a 
certain view-point of physical or biological perception 
for the benefit of non-observers—a differentiation neces- 
sary to uphold as agreeable to the purpose. Considering 
the relatively small satisfaction furnished by the final 
results of his therapy to the physician of average critical 
tendeneies, not only the yearning for new remedies is ever 
active—this is most naturally and strikingly manifested in 
the chase after new remedial agents—but, stimulated by 
his desire to search for the causes, and aided by a con- 
sciousness of his position as an apostle of natural sciences, 
he will become possessed of a wish to have his therapeu- 
tie action firmly founded on a scientific basis. There- 
fore, becoming convinced that his past and present 
methods show imperfect results from a practical stand- 
point, the physieian will speedily become inclined to 
look upon the foundations of his activity as false and 
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inseeure, and to regard a modern conception—one that 
arrogates to itself the standpoint of most recent knowl- 
edge—as all the more infallible, the stronger is its con- 
trast to the former one, now appearing antiquated and 
altogether false. A new conception, therefore, if this 
eontrast is very conspicuous, will at once be accepted by 


a large percentage of physicians, because the old idea 


has been recognized by practical experience to be insuffi- 
cient. However, the other contingent of conservative 
tendencies, ever satisfied with present conditions, will 


fight it no less for its clearly apparent improbabilities 


than because it relegates the old system to oblivion. As 


of old, the more formidable the attack, the more certain 
is it to excite attention, and, in accordance with the law 
of contrasts, this will only serve to prepare acceptance 
and instillation of the new ideas into the minds of those 
whose brains have become sluggish through following 
prevailing conceptions, and on whom, therefore, nothing 
short of a contrary opinion exercises a strong charm. 
Would the Darwinian theory ever have gained one-halfof 
its popularity had not powerful opposition been aroused 
by itsclever, iffalse, deduction of the descent of man from 
the monkey, and thus excited the attention even of slug- 
gish minds and of the laity? Did it not, by this clever 
clap-trap, offer a premium to many to proclaim themselves 
freethinkers and modern observers? The psychological 
law of contrasting effects which teaches that a brain, dulled 
to a certain ewtent by constantly acting lines of thought, is 
made the more pliable and receptive for new theories—after 
a period of reaction to them—the more divergent they are 
from the old. This true psychological law, which is based 
upon the physiological law, that variety is the spice of 
life and the only remedy for the tired and mentally be- 
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numbed, while simultaneously acting as a double incentive 
for renewed activity,’ is of greatest importance to the 
therapeutic views of the physician as well as of the lay- 
man, inasmuch as all therapeutic fashions, after all, 
depend upon it just as much as do all visible processes 
of daily routine denoted by the term ‘“‘fashions,”’ which, 
sometimes quite suddenly, sometimes after a period of 
preparation, relieve each other with greatest regularity. 

“ A retrospective glance at some of the most prominent 
therapeutic methods, each in its time received with 


ı The effect of the action of contrasts upon the brain may be conceived, in 
analogy to the processes of bodily stimulations, as follows: If the circle of con- 
ceptions of a certain individual has not become widened in the course of a long 
period of time by new impressions, the faculty of the mind to create new com- 
binations of thought gradually declines, as psychical activity moves only in the 
accustomed tracks. Since increased function by practise is nothing but the 
occupation of an organ by new, successively growing stimulations which in- 
creaseirritability and, owing to stimulated nutrition, increase also the work per 
formed, and, further, since the decrease of activity of an organ is identical 
with a diminution of its irritability (capability of stimulation), it follows that, 
in a brain thus constituted, conceptions will act as a stimulation only when 
they are not alone new, but also when they are as much as possible in cortrast 
to those that were prevalent until then. They act as a stimulation—i.e., they 
excite attention, they are observed, they combat prevailing conceptions—i.e., 
they are compared with them-—and by this fornı of association they soon ob- 
tain not only the same importance as the older ones, but they gradually dis- 
place them entirely as more powerful stimulations—which in turn will be- 
come subject to the same fate. Owing tothe average quality of the brains 
affected thereby, this psychical process requires for its successful operation 
nothing but a contrast of conceptions that is as striking as possible, as only 
such can act as a stimulant in a moderate irritability of the brain—i.e., can 
command attention and. at the same time, contradiction (immediate compari- 
son to former combinations and sensations of dissatisfaction caused thereby) 
This new view, furthermore, to be markedly effective, necessarily must im- 
press itself easily upon memory by means of a symbol (catchword), for the 
average brain is capable of connecting a line of thought only with something 
tangible. Hence theaccumulation of catchwords in place of the development 
of sound logical deductions. R 

The striving for action is manifest in the intuitive requirements of the brain 
for new stimulations and conceptions called forth by the organs of sense. 
Fashion with its contrasts—be they mental or bodily fashion, fashions of the 
manner of thoughtorof garment—therefore promulgates only the tendency of 
the brain to manifest that function which, in the majority of men, is nothing but 
areceptive. notassociative one: ftheprevention of mentallassitude and stability. 
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unbounded 'enthusiasm, will show that what was looked 
upon by so many of the profession as the symbol and 
nature of true therapy, was too frequently naught but _ 
arabesques, in which «a minimum of eontent is obscured and 
made to appear large by a mass of filigree work foreign to 
the substance, serving only to veil the kernel in the center. 
We shall soon become convinced that certain complicated 
formuls which throw a halo around certain methods, if 
for no other reason than because they are allegediy mas- 
tered in their entirety only by the initiated—it might be 
in place to call them, in contrast to specialists of a cer- 
tain realm, specialists of a method of treatment—are noth- 
ing but superficialities, serving as a basis to minds that 
adhere to catchwords and formul®. It will further be 
noted that, in a number of therapeutic methods which 
have. readily acquired citizenship under the flag of a 
scientifie foundation, the scientific premises are either 
entirely untenable or, to say the least, are not by any means 
proved nor capable of demonstration. However, we shall 
also prove that, in many scientifie truths which did not 
create sufficient impressions solely on account of their 
simplieity and obviousness, such extraneous ornaments 
were necessary to command general attention, and that 
the simple, yet significant, kernel could be taken from 
the shell only after its inherent value had been demon- 
strated in a foreign guise. 

Let us begin with a method which has stamped its 
trade-mark upon the new era, and under the auspices of 
which surgery achieved its greatest triumphs—namely, 
antisepsis. Who fails to recall the fanatieism which, in 
the beginning of the new era, proclaimed every detail of 
the method as absolutely indispensable to the success of 
operations? Who at the time would have dared to think 
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that the antiseptie spray, the drenching of the wound 
surface with the most concentrated antiseptie drugs, the 
handıing of tissues with various chemicals, the continu- 
ous covering of wounds with carbolie acid lint, the most 
complicated bandages—all were entirely foreign to the 
real spirit of the method, that they were nothing but a 
mass of details, confused attempts to employ a true prin- 
eiple, the real nature of which has not been yet recog-. 
nized, with the exaggerated application of theoretical 
maxims? 

"What remains of all these details at the present day? 
Not unlike the alchemist who, setting aside and ignoring 
nature’smethods, could or would not arrive atthe simplest 
deductions without the aid of the queerest and most com- 
plicated, often superstitious, measures, until, setting out 
from correct, lueid premises, it became known how to 
separate the essential from the unessential, so did anti- 
sepsis proceed on its road to asepsis. Those who then 
made light of carbolie acid and the spray, and were 
decried as heretices because they saw dangers in the in- 
sults offered to tissues in the toilet of the peritoneum, 
the reckless lavage of the uterus and of the pleura, be- 
cause they could not be convinced that antiseptie solutions 
of varying degrees of concentration would destroy germs 
of infeetion in tissue already infeected—this minority of 
skepties have lived to see that no antiseptie remedy is 
considered any longer as the only effiecacious one. They 
will note that the spray is abolished, that the toilet of 
the peritoneum is voted harmful, and that washing out 
of the pleura is reduced to a minimum. With satisfac- 
tion, not unmixed with pain at the former mistakes 
made by the fanaties of antisepsis, the skepties observe 
that poisonous antiseptics are now used in small quan- 
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tities and brought into contact with tissues in selected 
cases only; this because the conclusion has been arrived 
at that many cases of death and complications in confine- 
ments and in surgical operations are not due to the actions 
of nature, of the fight of carriers of infection with the 
body, but to the deleterious by-effeets of antisepties. 
The time is not far off when antisepties will, in most 
cases, be used only for disinfeeting the external skin and 
the instruments. Water and soap will be reinstated in 
their place of honor as cleansing material. The quintes- 
sence of antisepsis, as explained long since by many suc- 
cessful operators whose work is done without the aid 
of bacterieides— which, in truth, had better be called 
tissue destroyers or protoplasm poisons— will bereduced 
to an endeavor to avoid the introduction of additional 
virulent agents into the human organism by our opera- 
tive measures (which must in part destroy the protective 
barriers of the organism, owing to the necessity of enter- 
ing the interior of the body); therefore, to operate with 
clean hands, clean skin, and clean instruments, as well 
as, above all, to handle or squeeze tissues as little 
as possible, in order not to reduce their defensive 
apparatus by local necrosis, and thus to assist in facili- 
tating the process of regeneration. That all this may be 
accomplished by the simplest means of relief, provided 
praetise and dezterity are in evidence, reducing the insults 
to a minimum, is illustrated by the history of ovari- 
otomy.' That not all operations can be rendered harm- 
less goes without saying. Likewise that, in spite of all 
precautions, a certain percentage of unfavorable results 
do now and will ever oeccur. We do not deny that this 


' This isa hybrid word. The correct Greek term is “ Oothecotomy.”— THE 
Trav-t. TOR. 
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number may be reduced to a minimum by careful atten- 
tion, but we hold that, even after a most serupulous 
exclusion of all disastrous possibilities, other diffieulties 
will present themselves which will remove to the distant 
future any possibility of curing patients eito, tuto et 
Jucunde. If the yardstick of absolute safety from infee- 
tion be applied to our operative proceedings, it would 
be clearly impossible ever to find an operative method 
that would guarantee such success. There is always the 
possibility, with our present means of disinfeetion of the 
operating-room, that a microbe from the atmosphere 
may again infect the previously disinfected knife, the 
hand of the operator, or some portion of the tissues 
involved. But complete disinfection is not requisite, 
since germs do not float in quiescent air in such enor- 
mous quantities. Above all, it should be remembered 
that tissue as yet untorn and unsqueezed possesses sufü- 
cient means of defense of its own to eliminate the rela- 
tively limited number of germs. Hemorrhage alone 
limits this invasion both mechanically and biologically. 
Small numbers of infectious germs are either incapable 
of working mischief when in contact with a bleeding 
surface, or else, entering tissues that were not destroyed 
by the knife or by antiseptie agents, are rendered harm- 
less in the tissues themselves. Not to speak of the ex- 
pense, etc., of such a method, if killing of germs were 
aimed at to the extent of their total destruction within 
the purlieu of operator and assistants, the atmosphere of 
the room would be so filled with poisonous substances 
that the effects would manifest themselves on the patient, 
physicians, and nurses. To make the scientific postulate 
of absolute freedom from infecetuous germs available in 
the field of practical medicine is altogether an idle dream. 
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The fact that well-eleansed hands dipped into nutritive 
gelatin carry germs, as shown by the ready cultivation 

* of these in artificial media, does not prove that the 
same cleansed hands will ever be able to produce inocu- 
lation in the human body, which is not a culture ground, 
nor yet to infeet a wound surface. An operator who 
works gently and deftlyand does not imagine that, under 
cover of striet antisepsis, any and every abuse of tissue 
is licensed, will always command brilliant results. The 
dogma of the efficacy of purely external disinfection being 
such absolute protection as to render superfluous any re- 
gard for the patient, or the healing powers of nature, has 
been provocative of more mischief than the adherents of 
absolute protection by means of toxie antisepties will 
ever care to acknowledge. In the battle of bacteria with 
tissue cells, the weaker will be conquered; antiseptics 
introduced into the body kill the finely organized cells 
of a highly organized being, or, to say the least, mini- 
mize their powers of resistance more quickly than they 
sımilarly affeet all miero-organisms. 

Several years ago internal medicine seemed destined to 
experience a brilliant revival in therapeuties. Based 
upon confidence gained in the surgical field by the sup- 
posed success of antiseptie methods, salvation was sought 
for in parasiticidal remedies of high poteney. The fact 
that previous results were founded upon asepsis was for 
the time obscured. Without hesitaney, the apparently 
telling consequences of antibacterial methods were car- 
ried over into the domain of infeetious diseases, and the 
search for microbe-destroying antiseptics began, with 
results that only forced upon us the eonvietion that, 
in spite of all beautiful theories, remedies which have 
achieved brilliant results in the laboratory not only 
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prove ineffective in therapeutics, but are positively 
harmful. Part of these causes may be gleaned from what 
was dwelt on above. Another reason was, as shown by 
the investigations of Pasteur, Brieger, and others, that not 
the bacteria but the toxins produced by them were the cause 
of disturbances in the human organism.' Since, naturally, 
the attempt to paralyze the activity of ptomaines by anti- 
parasite remedies is without result, since it is diffieult to 
guide these remedial agents in proper concentration to 
localities in which microbes have infested tissues, it be- 
comes evident that true internal antisepsis—if it be per- 
missible to use this term also for the faculty of arresting 
the development of bacteria—is only to be thought of 
under very exceptional eircumstances—namely, when 
the microbes produce relatively harmless substances, and 
consequently do not harm tissues by sustained intensity 
or permanency, when their vital energy is not potential 
so as to admit of being influenced by remedies of moderate 
concentration, and, finally, when microbes are found in 
localities quite accessible to remedial agents. 

All attempts to square laboratory results with the 
actual conditions of war between organic cells (bacteria 
and animal cells) are void of result. The resisting 
powers of the invaded organisms can not be reduced to 


ı Allowing that thetoxins are concerned in the manifestations of disease, 
it must not be forgotten that bacteria play an important part in all diseases, 
since inevery case they exereise locally mechanical actions, and since, above all, 
they are the constant producers of toxins which, should it even be possible to 
limit forthe time being the toxins then in active service, would render necessary 
constant warfare between remedies and toxins, just solong as the bacteria them- 
selves—the generators of the disturbances—are not rendered harmless. It fol- 
lows that, in operating froma therapeutic and not a hygienico-prophylatic 
view-point, persistent endeavor is required to find remedies that are parasiti- 
eidal inthe sense not of their killing microbes by direct contact—for this is im- 
possible—but of their making the conditions of existence for these germs as 
unfavorable as possible. 


THERAPEUTIC MUTATIONS 25 


figures, inasmuch as the artificial eulture grounds used for 
test-tube experiments, unlike the tissues of the body, are 
always of uniform quality, and therefore require a dis- 
proportionately greater poteney of those remedies in- 
tended to arrest development. All laboratory experi- 
ments serve only to show life and extent of the formation of 
minute organisms, entirely undisturbed by any ‘living’ 
ageney, and to reveal the unquestioned fatal effect upon pro- 
toplasm of added chemical or other ageneies. Thus it has 
been demonstrated by experiment upon artificial culture 
grounds that this soil is exhausted in the course of time. 
From the fact that at a certain concentration of prod- 
ucts in alcohol fermentation ihe increase of yeast is 
arrested, it was also assumed that the aceumulation of 
certain products of tissue metamorphosis of microbes in 
the end proves fatal to the latter. Both facts are of 
record, but their application to observations in the 
human organism is viciously false. The human organism 
is not a limited nutritive ground in the experimental sense. 
Ever active tissue metamorphosis_brings-continuously 
(rest motrient material, "unless, which is rarely the case, 
"the morbid areas are ed from the eireulation, and 
in the usual manner cut off from vascular Sinn and 
from the lymphatie system. However, this same meta- 
morphosis is quite as likely—not always to the advantage 
of the affected individual—to carry the products of bacteria 
to neighboring cells and to distant organs, so that an ac- 
eumulation of toxins and a choking of the micerobes ‘in 
their own fat’’ appears out of the question. This con- 
tact of toxins with healthy cells is precisely the cause of 
reaction, putting these cells into a condition of intensi- 
fied irritability and tissue activity, and thus presenting 
to the mierobes a most favorable soil, in the true sense 


_ 
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of the word, through the abundant supply of nutrient 
fluids. In the development of this reaction in the strug- 
gle for existence certain advantages for the organism are 
not exeluded—ample supply of ‘“defensive proteids,”’ 
rapid combustion, and elimination. But be it remem- 
bered that the extent and manner of these processes, and 
their relation to the defensive efforts, have not been so 
fully established as to base upon them a safe system of 
therapeuties. 

The possibility of certain substances shielding, or at 
least assisting, the attacked animal organism is by no 
means exceluded. On the contrary, that they can do so 
and whyare clearly shown above. They must be capable 
of being ubsorbed by the living cell, thereby increasing its 
power of resistance. They must remain in the body so 
long as the inimical agency is still active, and must, 
therefore, be supplied, not irregularly, at any period, 
but as nearly as possible at periods corresponding to the 
activity of the foreign agent. Such remedies must be of 
weak concentration, so as not to paralyze the activity of the 
living cell, while at the same time they aid in shielding 
it against renewed attacks of foreign cells by making un- 
tenable the vital conditions necessary for the activity of 
these assailants. 


ul 


SIGNIFICANCE OF ANIMAL EXPERIMENTS FOR PATH- 
OLOGY AND THERAPY-—INJECTION DISEASE AND 
INFECTIOUS DISEASE ' 


FAR be it from me to deny the importance of simple, 
uncomplicated animal experiments in a series of ques- 
tions concerning the funetion ofa certain animal organ- 
ism. Much as I acknowledge the value of operative and 
exploratory proceedings in establishing correct views as 
to the functional capacity of various organs—I need only 
mention extirpation of the pancreas—it is well to keep 
in mind the limits of these methods of observation, and 
not to be persuaded that in the majority of these cases the 
test conditions in an experiment ever so carefully con- 
ducted may in any wise imitate or be a substitute for 
slowly progressive changes manifested by disturbances 
of function which are called disease. Hence, even a mild 
experimental lesion can present only the maximum of 
compensating activity, never the sum total of those 
minimal compensating contrivances possessed by the 
organism. 

“ We have neither exact nor definite methods of testing 
these mild but none the less important functional 
changes, nor do we possess remedial agencies to make 
our experimental interferences so insignificant that the 
whole compensating capacity of the organism may be 


!“ Grundlagen, Aufgaben und Grenzen der Therapie” [Foundations, Prob- 
lems and Limits of Therapeutics], pp. 21-25, 54-55. Vienna and Leipsie, 1891. 
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called into action. Neither do we possess a eriterion for 
jJudging whether or not an animal responds with full 
compensation in spite of the invasion. In previous pub- 
lications (Virchow’s Archiv, vol. 105) I have pointed 
out that unchanged blood pressure, either during or 
after an experiment, does not at all prove that full com- 
pensation has taken place—quite apart from those lesser 
variations in pressure that, after all, represent for the 
organism a considerable change of vital conditions, altho 
not made manifest by our methods. Thus it would be 
obligatory to establish fulness of blood vessels, rapidity 
of circulation, the behavior of the vasomotor apparatus, 
secretion of glands, and absorption at one and the same 
time, and to determine that the same conditions existed 
previous to the interference before we could be justified 
in assuming an exact compensation for the created lesion. 
Tho the changes found to be present are seemingly so insig- 
nificant that they can not be determined by our imperfeet 
methods (as little as can the manifestations of reaction in the 
body), it does not prove that we are dealing with inconsequential 
matters; for let it be remembered that in the continuity 
of animal life every irritation, even the very smallest 
changes, will in the sum total represent high potencies. 
Consider what extra work is put upon the heart muscle 
when the blood pressure, with pulse at 100 to the 
minute, rises by the apparently small difference of 1-10 
mm Hg. Yet this represents a blood pressure elevation of 
14.4 metersin twenty-four hours, and is in accord with the 
rule: ‘Small causes, great effeets”’—a truth in experi- 
mental investigations quite too frequently overlooked. 
Experiments can give us facts only on certain terminal 
points. Only under rare conditions true light may be 
shed upon more intimate changes that occur during the 
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eourse of disease in any organ. Even in cases in which 
the issue and the operative procedure are comparatively 
simple, the result can not be generalized and be trans- 
ferred from one animal species to the other, least of all 
to man. 

Setting aside a few infecetious diseases, such as anthrax, 
acute miliary tuberculosis, and tetanus, we have not suc- 
ceeded in ereating disease in animals truly identical with 
disease processes in man. But even in the above-named 
diseases some important questions concerning the differ- 
ence of the material and the difference of the infection, 
especially in a quantitative sense, are still unsolved be- 
cause they have been decided too much in a one-sided 
manner, solely from the results of the animal experi- 
ment. Even here the conception of experimental injec- 
tion disease is by no means congruent, as some inves- 
tigators maintain, to an infectious disease that hasarisen 
in a quasi-natural manner. 

In tubereulosis, for instance, experimental researches 
have only shown, according to our opinion, that acute 
miliary tuberculosis is unquestionably caused by bacillary 
infection; but concerning the part that the tubercle 
bacillus plays in so-called phthisis, we are by no means 
enlightened. Indeed, it seems as if the exclusive ac- 
ceptance of bacillary etiology may have led us away 
from the true path of solving these problems; for, in 
view of the mere possibility of infection, we are begin- 
ning to underrate the significance of individual dispo- 
sition and of the part played by already existing lung 
diseases, inflammations, and catarrhs, notwithstanding 
the fact that clinical experience daily demonstrates the 
importance of these factors. The simple faet, even, 
that this baeillus oceurs everywhere, and that hap- 
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pily the disease is still relatively rare, added to the ex- 
perience that, notwithstanding the undoubted presence 
of disease germs in rooms inhabited by human beings, 
certain simple hygienic measures (that do not even re- 
quire the absolute death of germs in the sputum), and, 
above all, absence of hereditary tendencies, protect from 
infeetion in the majority of cases; further, that the 
mucous membranes of mouth, nose, and conjunctive are 
comparatively rarely affected ; finally, the consideration 
of effects produced in all tissues by suppurative and 
inflammatory microbes in the inception and progress of 
phthisis should keep us from overestimating the in- 
fluence of the tubercle bacillus. It appears to us, after 
numerous investigations along diagnostie lines also, that 
the exclusive stress laid upon the importance of the 
tubercle bacillus, which we do not by any means under- 
rate, is going a little too far, for, according to our ex- 
perience, ib is quite doubtful whether in pure tubercu- 
losis of the bronchi, of the larynx, and of the pharynx, 
showing merely a tendency to form nodules, with a ter- 
mination in uncomplicated cases of fibrous consolidation 
or caseation, bacilli were ever found in the sputum. A 
marked secretion, an exfoliation of mortified tissue, the 
appearance and, subsequently, the rapid multiplication 
of the baecilli in the sputum will not occur until, as is 
frequently the case, the symbiosis of the tubercle bacil- 
lus with pyogenie organisms has taken place. Even 
here it is always questionable what causal eonneetion 
exists between pyogenie organisms and baeilli, which 
species must prepare the soil for the other, and what 
eonstitutes the advantage of their working together. 
Many questions along this line are still awaiting solu- 
tion, and we must; not be induced, by the apparent ease 
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with which experiment removes all doubts concerning 
the spread of infeetion, to suppose the same distinetness 
also in the domain of human pathology. We should 
continuously bear in mind under what conditions the 
carriers of infeetion act in the experiment, being intro- 
duced directly into the blood in large quantities of pure 
eultures and with the exclusion of the ordinary protect- 
ive measures of the organism.' Naturally, in disease 
caused by injection (the result of experiment), almost all 
defensive and compensating measures must not be taken 
into consideration, whereas these defensive elements are 
preeisely what constitutes the enormous difference be- 
tween experiment and normal infection in the human 
being. These elements, by their gradual appearance, 
produce a sum of functional changes which are accom- 
panied with noticeable and unnoticeable disturbances of 
tissue, serving to develop the picture of the morbid 
Process. 

Let us examine a little more closely the main pro- 
cesses in both pathological conditions. Im the one case 
(infeetion in the realm of human pathology) we are 
dealing with sharply defined phases of the processes of 
infeetion and incubation (development of the generator 
of the infection); we note a slow fixation in certain 
localities and a gradual development into a general affec- 
tion, finally involving the entire organism. The other 
case (experiment) shows us how the organism is suddenly 
inundated with microbes and masses of ptomaines and 
toxins in eulture, so that infeetion and acme of the dis- 
ease are almost simultaneous, whereas the period of in- 
cubation is absent. In the former case there is the action 


} Abnormal conditions prevail also in every case of experimental feeding 
and of inhalation tuberculosis. 


= 


32  PHYSICIAN VS. BACTERIOLOGIST 


of a noxa, probably very slight quantitatively, which is 
very likely to experience dilution while traversing its 
first route. The experiment, avoiding all defensive 
agencies, introduces into the blood large quantities of 
microbesin pure cultures—therefore, probably of a most 
virulent nature. Considering all these different condi- 
tions, is it to be wondered at that the final results in both 
cases are vastly divergent? What reason can there be 
to assume identity of processes when one, taking place 
in the elinie, shows in every case the effect of individuality, 
of predisposition, whereas the case called forth by experi- 
ment does not at all manifest these factors? If of one 

hundred human beings exposed to the same contagion 
only a minimal percentage falls a prey to illness, whereas 
‚in experimental injection not one is ever spared, how is 
"it possible to speak ofeven asimilarity ofthe phenomena ? 
Indeed, under such conditions, it is not astonishing that 
the therapeutie results also are so very different that, 
according to the best observers, the curative inoculation 
in disease caused by injection is successful in all cases, 
while such results are not obtained in infectious diseases. 
In fact, the mere possibility of euring all affected indi- 
viduals by an identical process, if possible by an equal dose 
of the same remedy, is bound to arouse suspieion, Since we 
know from human pathology that the mortality of in- 
fectious diseases with a prolonged period of ineubation 
(except measles) is always quite considerable, and that 
there is scarcely any question of an efficacy of specific 
methods of treatment in diseases that are so very differ- 
ent etiologieally. Besides, there is a further fundamental 
difference between disease caused by injection and that 
produced by infeetion! The former concerns all indi- 
viduals, including those with normal resisting powers, 
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because the injurious principle isintroduced directly into 
the eireulation, whereas in disease of conventional char- 
acter, as above explained, only individuals are affected 
that are below par, whose vital energy is less than 
normal, being determined by the power of its resisting 
apparatus. Is it not natural that in the animal experi- 
ment—.e., in normal individuals—the protective inocu- 
lation is potent even after the outbreak of the disease, 
notwithständing the magnitude of the infection, as, after 
all, neither a more marked immigration of mierobes into 
the tissues nor a material injury of the infected organism 
can have taken place within the brief period of time which 
intervenes between febrile rise of temperature (effect of 
the injection) and the protectiveinoculation? It can be 
a question only of an interval of twenty-four hours, dur- 
ing which, probably, only the mechanical effects of 
smallest emboli become manifest. It is not difiicult to 
imagine that the inoculation substance soon exerts its 
effects upon the cells which, to the greater part, being in 
a healthy condition, are still capable of reaction, and 
which readily respond to the influence of the vaccine 
virus. Only after the cell, in its prolonged struggle 
with the toxin, has experienced another distribution of 
internal labor (therefore, after its capacity for reaction 
has undergone a change) does the influence of vaccina- 
tion become extinet—an influence, in fact, which repre- 
sents a considerably smaller irritation than the one to 
which the organism is exposed by the primary, virulent, 
injected agent; for the product causing immunity—the 
vaccine—is in itself a somewhat mitigated product of 
homologous microbes, and will, therefore, call forth less 
cellular activity than the finished products of strong 
organisms, and that in proportion to the difference 
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between the mitigated products and the normal terminal 
stage. 

It will be seen, accordingly, that these apparent con- 
tradietions as to disease by injection and disease by 
infection may be satisfactorily explained if we remember 
that the latter are two entirely different processes which 
must not be compared, much less considered equal, to 
each other. 

However important for the biology of miero-organisms 
laboratory experiments are under certain favorable condi- 
tions, none of the conclusions arrived at from test-tube 
observations—and this view is constantly gaining ground 
—can be utilized in practise, since very simple conditions 
are present in the first instance, whereas the lasting fixa- 
tion of conditions in. the living human being is "almost 
entirely beyond our influence. The essence of organie 
life consists, after all, in regulating, in spite of foreign . 
influence, normal function in such a manner that the 
real conditions of life of the protoplasm of the most im- 
portant parts are altered as little as possible. The 
medium, therefore, the nutritive soil, is changed con- 
tinually; the quiescence of the invading germs is not an 
absolute one, asthese may be washed away or eliminated. 
Nor must it be forgotten that every substance newly in- 
corporated into the body, be it. remedial agent or poison, 
at once calls forth changes (reactions) in that same body, 
and that its final effect is fully dependent upon these 
influences. The great difference between dead nutritive 
soil and a living organism is just emphasized by the fact 
that no defense and no reciprocate action take place in one 
case, whereas, in the other, these factors exelusively govern 
the final result. The dead soil is entirely at the merey of 
the micro-organisms, provided certain conditions are 
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complied with; the living organism is not. The decision, 
accordingly, whether a remedy is antiparasitic—i.e., 
whether it impairs or obviates the conditions favoring 
the life of the miero-organisms—can easily be reached in 
the test-tube; with difieulty or not at all, however, in the 
animal organism. In the former it is easily and exelu- 
sively brought in relation with the micro-organism that 
is to be tested, whereas a direct contact is entirely 
beyond our influence in the latter instance. But even 
if such a contact could be rendered feasible, it always 
remains questionable whether, upon these substances 
encountering micro-organisms and cells of the highly 
organized animal body, these latter might not be the 
ones that are more subject to influence. Protoplasm- 
destroying and albumin-coagulating substances that 
render the dead soil sterile to the promulgation of micro- 
organisms are generally harmful to the body. They are 
more apt to kill the cells of the organism, the defensive 
means of which they should reinforce, and, therefore, 
many of the laboratory bactericides, even in diluted 
form, constitute poisons to all higher organisms. 

The prevailing effort of the present day to concede 
greater importance to results obtained by experiments 
than to clinical observation, and to solve questions of 
pathology not by the apparently more laborious method 
of utilizing copious clinical material, but by cutting the 
Gordian knot with one preeise experiment, is fraught 
with danger that can not be too strongly stated. Entie- 
ing as it may be to ask direct, most simple questions of 
nature, and to obtain immediate and directest, apparently 
unobjectionable answers, we should always bear in mind 
that preeisely this apparent—not actual—simplieity, this 
treacherous analogy of conditions, will tempt us to con- 
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fuse entirely different processes. We are led to under- 
rate the complicity of morbid processes in the human 
and animal organisms, and to allow too great an influ- 
ence upon medical thought and activity to one-sided 
and narrow theories resulting from this underrating. 
Because in medicine so-called scientific achievements 
(all new experimental results are indiscriminately 
termed scientific, with an absolute misconception of 
the value of induction) are at once passed as current 
coin in active practise, and thus are bound to obtain a 
conspieuous influence upon our methods, for this very 
reason it behooves us to call a halt to such a proceeding 
as will necessarily lead us to underrate the inexhaustible 
source of knowledge—observation at the bedside To 
place experimental above clinical examination is sacri- 
fieing the end to the means. It may not always be easy 
to see our road clearly in the complicated mass of symp- 
toms confronting us at the bedside, nor is the material 
to answer a certain question always unobjectionable. 
Onthe other hand, the great variety in which the phenomena 
present themselves, the various conditions and view-points 
under which they are manifest, furnish to those that are 
able to see and to reason not a one-sided, but a thorough, 
survey of the vital processes in a mechanism which, 
altho most complicated, is transparently arranged. 
Only we must not demand, while still in the infaney of biolog- 
ical research, that we should succeed in solving all the riddles 
in Ihat complicated instance of the struggle for existence which 
we call disease. Experiments only furnish us with remote 
analogies, with apparent explanations. They serve to 
point out how far we still are from the final aim of a 
more thorough insight into these processes. They often 
represent, as it were, the desire of a child to ascertain 
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forthwith the laws that govern an ingenious apparatus 
by smashing it and exposing the wheels. Whenever 
experiments were falsely credited with being instru- 
mental in strikingly demonstrating certain laws of func- 
tion ; whenever the belief prevailed that such an 
experimental result would be conducive to a better under- 
standing, further observations have shown this surpris- 
ingly clear insight to be erroneous. We were apprised 
that we were on the wrong road, and that a laborious 
but many-sided clinical observation of the patient alone 
offers a guaranty for a safe, if slow, advance upon the 
path of research. 

I am fully aware that my criticism will be called a 
retrogression, but I am convinced that it is well-founded. 
I do not demand that exclusively one domain and one 
method of investigation should be cultivated, but I merely 
give it as my opinion that the celinie and the observation at 
the bedside should be considered the only scale by which 
results obtained through other methods of investigation 
must be measured. All laboratory methods, by whatever 
name they may be called, are only makeshifts, because they 
artifieially imitate disease; they are able to touch upon 
only the extraneous aspect of matters. They may show 
some objects from a different view-point, but they will 


never present the vital point: the origin and development of | 


the functional disturbance, the ingenious compensation as 
manifested by the struggling organism under peculiar condi- 
tions. They can never be identical with Ihe real mechanism 
and with the nature of regulative processes encountered as 
symptoms at the bedside. Experiment, correctly under: 


taken, enriches seientifie knowledge; but it must not 


pretend to be the guide of practical action at the bed- 
side, for it shows only the limits of ceompensatory capa- 
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bility, not the form of compensation. Experiment only 
in a few instances is thoroughly able to illustrate in the 
animal the clinical manifestations which we encounter 
inman. It may be done in certain infecetious diseases 
in which the quasi-natural mode of infection is identical 
with artificial infeetion, or in such cases in which ap- 
proximately equal conditions can be created for the 
experiment in that the (subeutaneously introduced) 
carrier of the infeetion is of such minimal quantity as is 
usually the case in infection of healthy human beings, 


III 


DISEASE FROM THE VIEW-POINT OF THE LAWS OF 
ORGANIC DEVELOPMENT AS A SPECIAL PHASE OF 
THE STRUGGLE FOR EXISTENCE 


In order to reach rational therapeutics, we must place 
ourselves upon a much higher and more comprehensive 
standpoint than the generally accepted one that disease 
is to be looked upon as something pathological, parasitic, 
as a curiosity, somewhat as in past times malformations 
were collected and classified as mistakes of nature before 
it was recognized that the same laws hold good for them 


that obtain in organie nature generally. The same laws \ 


that govern the normal (phylogenetie) formation and develop- 
ment of the organism are equally potent in the domain of 
pathology. Here, too, there are certain hindrances which 
create retardation in one place, increase in another. 
Disease can only be looked upon as.one of the many manifes- 
tations of the battle for life. It always follows the same laws 
of development to which the whole of organic nature is subject, 


| 
] 


For disease is only one of the factors active in the selection of } 


individuals or nations, in man as well as animals. 

In the fight of organisms, as old as organic life itself, 
there have been developed by all beings certain defensive 
methods calculated to defend the individual and its kind 
against all external influences found in this fight for ex- 
istence, and to make it possible for that individual to 
maintain its existence in spite of all obstacles.. The 
organism reacts to distinet, increased irritation in a 
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definite manner. Whether this reaction is a suitable one 
in every instance can only be determined by a mind that 
recognizes the causes of processes, and not merely their 
external manifestations. The better understanding of 
these processes constitute a progress, the consequence of 
which is a direct causal, or at least aimful, symptomatie 
therapy. It would be an absolutely wrong conclusion to 
confound this latter with symptomatic therapy in general. 

Looking upon disease as one instance of the struggle 
for existence, it is readily conceivable why, unfortu- 
nately, therapeutics is able to advance but slowly ; for it 
aims at nothing but, by protection of the individual, to 
accomplish what nature, owing to its slowly developing 
processes of accommodation, has only in part succeeded 
in doing. Pursuing this line of thought, that therapeu- 
ties might be one of the means in the struggle for exist- 
ence, would open up what a marvelous perspective! 
Therapeutics, which to-day justly seeks its chief aim in 
the prevention of disease, should become an essential 
factor in the battle for existencee. It should be able so 
to alter the vital conditions of certain species of organ- 
isms that one (man) thrives and the other (pathogenie 
microbes) is exterminated; for to guard man against 
disease is equivalent to limiting microbes, which are 
located exclusively in the human organism, in their nu- 
trition to such an extent that they are finally destroyed. 
What prophylaxis should accomplish in this respect 
would in the same manner be attained by the discovery 
of specific remedies which would be absolutely efficacious 
in all cases of disease due to the invasion of a certain 
mierobe. Our interference in such instances would be 
the tool, as it were, employed by ereativeand destructive 
nature to preserve or to destroy its creations. The above 
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does not by any means pretend to represent a teleological 
eonception, but it intends to express merely that our in- 
terference constitutes one of the mechanical processes 
which are neither means nor end, neither cause nor 
effect, but only preliminary conditions for another form 
of manifestation following it with mechanical necessity. 

Dare we think it possible that’ our therapeutie actions 
could form such an effective remedy in the battle for ex- 
istenee? Does knowledge of the history of organic 


nature entitle us to hope for such discoveries, when up 


to the present the dying off of some species of organism 
is merely due to essential changes in their conditions of 
life in general, not to the activity of some other species? 
How will, in such a struggle, the faculties of accommo- 
dation hold out? These questions can not be solved here. 
They are merely brought up for discussion, since the 
standpoint taken in regard to them is not without influ- 
ence upon therapeutie views and actions. 

It is only as if we acknowledge the prevalence of the 
prineciples of the theory of development also in that spe- 
eial instance which we call disease that we will be able, 
in our opinion, to guard ourselves against Utopian hopes 
in the realm of therapy, just as he who understands the 
law of the conservation of energy will desist from hoping 
to construct a perpetuum mobile. 

If disease, then, furnishes an important example of the 
battle of two species of organisms, or at least of the 
struggle of one genus against external influences ; if dif- 
ferent forms of organisms, simply because they exist, 
have equal elaims to existence and proliferation, then it 
is obvious that with the extermination of a bacterial disease 
there is possible the extinction of a species. It is further 
evident that should one species be capable of finding 
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remedies not only for the defense of the majority of its 
members, but for the safety of all, this would cause the 
conception of mechanical propagation and accommodation to 
disappear from the domain of organic life ; for a species 
which is in possession of absolute protection, and which, 
according to the laws of nature, isto a great extent a con- - 
dition of existence for other species of animated organ- 
isms, would entirely crowd out other genera, not accord- 
ing to the mechanical law of causes which dominates organie 
development or is manifest in the latter, but according 
to the principle of limited practicability (for its own spe- 
cies). It might be stated that such a result would prove 
precisely, and with mechanical logie, that the destruc- 
tion of the other species had been the preliminary con- 
dition for the proliferation of the one that was in posses- 
sion of protection. It might be said that man exterminated 
the bison not so much by killing the individual animals, 
but by eultivating the soil inhabited by the animal, in 
robbing it of favorable conditions of existence and pre- 
venting its propagation. It might also be quoted that 
the gradual drainage of swamps had already diminished 
the carriers of malaria, and that, in the course of time, 
these would be entirely exterminated. Utilizing all these 
facts, we might be tempted to believe it demonstrated 
that, after all, cases exist which show strikingly the 
capability of one species to destroy another through its 
own activity. However, weshould always bear in mind 
that we are, in such instances, dealing with beings that 
find conditions favorable to their existence also outside 
of the body of man (or animal), whereas man himself 
— and probably exelusively—is the soil for many species 
of parasitesin which they are able to live and to multi- 
ply. Let it not be forgotten that it is very difieult, 
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under complieated conditions of life, to protect this soil 
in all instances from the attacks of the germs—i.e., to 
prevent the entrance of the latter into the body, or to 
arrest the spread in the organism already infected of 
those germs that have entered, and to inhibit the trans- 
mission upon individuals in the surroundings of those 
that were infected first (contagion). We might succeed 
in accomplishing this only after we had discovered the 
conditions of existence for the conduct of the smallest 
organisms outside ofthe carrier of infeetion, and therefore 
had realized the full extent of their natural biological condi- 
tions (not only that fraction which we observe in the test- 
tube); then we might possibly be able to protect ourselves 
from the germs either by arresting their development, as 
in malaria, or by avoiding their ingestion, as in trich- 
inosis— against which, protection (possibly an absolute 
one) is feasible if we partake of its carrier, meat, only 
in a cooked condition. 

However, two view-points should be remembered 
which are of importance in judging therapeutie possibil- 
ities—viz., the period of time required to destroy the con- 
ditions of existence of one species, and the processes of 
accommodation which cause the struggle to be so varying, 
sometimes exposing the defending species to more vio- 
lent attacks, sometimes opposing the assailants with 
better means of defense. Accordingly, hygiene and prophy- 
laxis will not be able, for some time to come, to exterminate 
existing diseases. They will proteet some individuals, 
but general protection will remain hopeless as long as 
we do not undertake it from all possible points of attack. 
It is sure to remain hopeless so long as we do not know 
the biology of the smallest organisms any better than we 
do now, altho we flatter ourselves to have discovered it 
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—in the test-tube. Is any one able to state with cer- 
tainty the brooding places of the microbes of typhoid 
fever, of diphtheria, and of scarlatina, and by what me- 
dium they are transmitted? To carry on, with remedial 
agents, the struggle of annihilation against the organisms, it 
is immaterial whether the contest is waged in the do- 
main of prophylaxis or in that of therapy—appears to 
be still more hopeless; for, whereas that part of hygiene 
which strives to destroy the hostile organisms in general 
is capable, after generations, of attaining itsend (at least, 
within certain limited distriets), the struggle with reme- 
dial agents, having for its object single individuals only, 
is merely able to save single individuals; it fails to con- 
sider the host of enemies existing outside of the human 
body. We would never be able to exterminate malaria by 
administering qwinine to every patient while permitting the 
stagnant pools to exist. The search for specific remedies, 
therefore, is not the prime end to be attained ; it is but a 
limited one. It protects the individual but not the species, 


- whereas hygienic precautions, if properly handled, not only 


deliver the external media in which we live of our 
enemies, but also improve our mode of living, and so go 
to the root of the evil and protect one species by destroy- 
ing another. Besides, so-called specific remedies are able 
to protect only a small fraetion of individuals, who, once 
exposed to the pathogenie agent, have attained a state of 
diminished resistance owing to eircumstances favoring 
the microbes and impairing their own condition. They 
have become weakened by the unaccustomed external 
conditions because they must apply a part, and often a 
very essential one, of the energy necessary to their own 
preservation, to compensate for the increased bodily activ- 
ity resulting from unfavorable external influences. The 
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energy at their disposal to fight the invading noxe is less, 
therefore, than under conditions that are adequate to 
them. The specific remedy, accordingly, is able to accord 
protection from disease only for a brief period of time, and 
affeetion having once taken place, will be of permanent ser- 
vice only if the unfavorable external conditions are removed 
at the same time. This truth is exemplified by the rela- 
tively small prophylactie and eurative utility of quinine 
in malarial distriets (small in proportion to the action 
of this drug in our latitudes), some observers even warn- 
ing against the prophylactie employment of quinine, as 
the attacks are only postponed but not prevented, and 
they occur later on with renewed vigor. 4 specific rem- 
edy against all individual cases of a certain disease does not 
exist in any instance. ZA remedy can only be effective, 
generally, in mild cases, provided certain conditions 
prevail, and this effect will be the less in regard to the dura- 
tion of the eure the more rapidly the remedy is eliminated. 
For the specific remedial agent is distinguwished from vaceine 
in that it actually requires a chemical alteration of the nutri- 
tive soil; eonsequently, it can be active only as long as 
it is present in the cells, whereas vaceine calls forth an 
intramolecular (physical) change, the duration of which 
may be quite considerable, as is emphasized by vaceina- 
tion against smallpox. Similar conditions prevail in 
the inorganice world, as when iron, brought in contact 
with a magnet, becomes magnetic, and remains so for 
some time after separation. 

We have mentioned above that an impairment of the 
conditions of life of an organism (in this instance, the 
human body) facilitates the entrance and the coloniza- 
tion of carriers of infeetion surrounding it. It creates, 
as it were, the soil for their activity, in that too large a 
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portion of the total energy at the disposal must be 
applied to the compensation of demands created by the 
altered external conditions, thus considerably limiting 
the power of resistance to the entrance of a noxa, or to 
fight one that has already entered, and, above all, materi- 
ally restrieting the amount of energy necessary to per- 
form the functions of the body. The condition of the 
organism at the moment of the action of the pathogenie 
microbes, therefore, plays an important part in the incep- 
tion of disease, as is evidenced by experiments on rats 
immune to anthrax, which become susceptible to the 
disease by a vegetable diet—i.e., inadequate food. 

Applying the law of the battle of species against 
species to the special case of infectious diseases, it will 
run thus: the more favorable the external conditions 
are for the one, the more certain it is that, in certain 
relations of one species to the other, the weaker one be- 
comes the nourishing soil of the stronger. From this we 
may conclude that one species will suffer defeat within 
a limited space of time, provided the single individuals 
representing it are continually under injurious influ- 
ences—i.e., such as are not in harmony with their 
natural conditions of life. It is the more bound to suc- 
cumb the more the influences incongruous to it are 
simultaneously favorable to the other species battling 
with it for existence and, therefore, intent upon its 
destruction. It may further be inferred from the 
above that disease (by infection) may be caused by an 
especial strengthening of the assailant quite as much as by 
a primary unfavorable action upon the invaded species 
\ (weakening), and also that the possibility of an onset of 
disease is much greater if both conditions cooperate. 

No experienced pathologist will dispute that, notwith- 
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standing the unquestioned presence of tuberele bacilli in 
all localities, in spite of their particular abundance in 
certain places (hospitals, prisons), the probability of 
beeoming infected by these bacilli exists only for a very 
small percentage of those exposed to the infection; fur- 
ther, that a large number ofthe affected persons primarily 
presented to the experienced physician certain signs char- 
acteristic of distinet weakness of the organism. In view 
ofthe demonstration in thousands of instances that such a 
weakness of the individual is characteristic, even aphy- 
sician who is ignorant of the law of the struggle for ex- 
istence will not be in doubt regarding the serious part 
which this inferiority is bound to play in the combat 
against the tubercle bacillus, and he will at once predict 
the final vietory ofthelatter. He will be stilllessin doubt 
regarding this part if the power of resistance of patients 
who are predisposed to the disease is diminished by ex- 
ternal conditions, or if the dangerous nature of the 
pathogenic agent is directly enhanced by certain eircum- 
stances—for instance, by ill-ventilated rooms and by ac- 
eumulation of microbes. Important, therefore, as the 
experienced physieian must consider this predisposition 
of the affected individual—those that are not predis- 
posed remain in good health even under quite unfavora- 
ble conditions—as little will he be inclined at present, 
unfortunately, to transfer to the species this importance 
of predisposition for the well-being of the individual, 
and to conclude that an infectious disease taking place 
simultaneously or successfully in a great mumber of indi- 
viduals in the form of an epidemie depends upon such a 
general predisposition, and that the soil for the oceurrence 
of an epidemie is prepared only by a certain weakening of 
the powers of resistance of a majority or at least of a con- 
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siderable nwmber of persons living under the same external 
conditions. R 

Whenever enteric fever has developed very exten- 
sively and intensely during a war, no one ever doubted 
that this was due to the deterioration of the external 
conditions of life. However, in such cases the ease with 
which the virus may be transferred was remembered 
rather than the weakening of the powers of defense, the 
lessening of the resistibility; and even if this position 
was adhered to, no practical application was made of it 
in endeavoring to explain the origin of other epidemics. 
Yet such a conclusion is quite obvious. Why do great 
epidemics, such as cholera, occur sorarely with us, altho, with 
the modern manner amd continuity of travel, germs are 
surely transmitted to us? Why do some epidemics, such as 
measles, scarlatina, typhoid fever, sometimes present periods 
of acme and at other times periods during which they are 
entirely latent? Why is it that sometimes endemics, 
epidemics, and pandemics occur suddenly when even 
sporadie cases of these diseases were scarcely observed 
for years? Why does the devastating epidemie which 
affeets the common fly, a disease characterized by the 
enormous development of empusa musce, never take 
place until the latter part of summer when, according to 
the natural course of events, the fly approaches the end 
of its existence? “Why are preferably children affeeted 
by diphtheria, measles, and scarlatina? While the last 
question will receive the universal answer that the in- 
fantile organism manifests a special tendeney to infeetion 
by the above generators of disease—the objeetion that 
then adults should not become affected by measles is not 
after all conelusive, since adults may have preserved cer- 
tain properties which are usually peculiar only to the 
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infantile organism—several answers will be in readiness 
to questions regarding the periodieity of cholera epi- 
demies, and with reference to the periods of latencey of 
diseases that are of more common oceurrence with us. 
Our hygienic and therapeutic measures which enable 
us to prevent the outbreak of disease, or to stifle the out- 
break in its incipieney, will be brought forward— 
wrongly, in our opinion, since experience teaches that 
here, too, our achievements are limited. Unfortunately, 
an objective observation has taught, according to my 
conviction, that what we so proudly look upon as owr success 
is nearly always nothing but the expression of the natural 
course of events in the final result of which our activity is 
neither a noticeable nor important factor. "The means and 
methods which we have adopted against epidemies— 
naturally, those measures are the most effective which 
were employed last—appear to be helpful simply be- 
cause the epidemie happens to become spontaneously ex- 
tinet. But we explain this coincidence in the sense of a 
causal relation, and, owing to a temporary triumph at 
the power of our achievements, deprive ourselves of the 
faculty of seeing more clearly in such important ques- 
tions. Any one who does not share this opinion may 
attempt to answer the questions above propounded. 
Why, then, is it that sometimes we are powerless against 
disease, whereas at other times we apparently master 
it, having in both instances usually employed the same 
remedy and the same method? Why do cases of diph- 
theria get well under the same r6gime .in one period, 
when at other times most of the patients succumb? The 
answer must be that the apparently identical. conditions of 
both epidemics are not really identical after all, since we are 
by no means familiar with the external conditions which, 


50 PHYSICIAN VS. BACTERIOLOGIST 


so far as the realm of medicine is concerned, influence the 
combat between two genera of organisms. We are only 
able to infer the presence of such conditions as will de- 
cide the outcome of the struggle from analogous obser- 
vations in other domains in which the battle for exist- 
ence is likewise raging. Organisms arise and disappear, 
they develop in large numbers and they diminish, because 
unknown factors faworably or unfavorably influence the con- 
ditions of the species that are dependent upon one another, 
and because generally the element which is favorable to one is 
at the same time detrimental to the other. Why were the 
forests of Germany devastated during the last years by 
the ravages of the army-worm?' Why did the indi- 
viduals of this species multiply so enormously after 
nothing had been heard of them for so long a period? 
The answer must be because certain preliminary con- 
ditions were present for a favorable development which 
did not cooperate during former years. Why does 
phylloxera spare some wine-producing countries and 
invade others? Because it does not everywhere find the 
conditions favoring its existence, and because some 
species of vines, possibly on account of their great age, 
are not as resistant as others. Why does the enemy of 
flies, the empusa musc®, develop only toward the end 
of summer? Because the nutritive soil of this organism, 
the flies, is weakened in resistance at this time. The 
above does not mean to be an explanation of these 
processes, but merely to point out that we must not form 
one-sided opinions of conditions, because many possi- 
bilities have not been considered in just those cases in 
which we believe we recognize the causes quite clearly. 


ı A kind of caterpillar (phaleena bombyx monacha) which migrates in large 
flocks. 
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Applied to the present theme of the infectious dis- 
eases, we enter the objection that it is wrong to ascribe 
the origin of all these affeetions exelusively to the action 
of mierobes. It must be demonstrated that the mere 
presence of minute organisms in diseases is not sufficient 
to explain the nature and the mechanism of the affection. 
It must be emphasized that much study must be applied 
to the investigation of eircumstances, which, in the 
presence of the so-called generator of the disease, only 
furnish the essential preliminary conditions for its suc- 
cessful action. So far it has been quite falsely presumed 
that the conditions favoring the thriving of micro- 
organisms should be looked for solely in their external 
(exoteric) eircumstances. It was assumed, for instance, 
that the cholera bacillus might be transmitted, but would 
not be capable of infecting because it could not find the 
preliminary conditions necessary to its development in 
the soil. It was assumed that the height of the ground- 
water [Grundwasser] is in a similar relation to the 
development of the typhoid bacillus, and that certain 
conditions of the ground-water favor an increase of 
the typhoid germs, and with it the outbreak of an 
epidemic. These facts are surely correct, and it is quite 
conceivable, from the standpoint of the struggle of the 
organisms, that conditions which have become more 
favorable for the existence of a species enhance its 
faeulty of becoming harmful. This, however, does not 
yet account for the second faetor: the weakening of 
the attacked organism— very wrongly, in our opinion, 
since generally not the intensity of the pathogenic 
organism plays the prineipal part in the infeetion of 
the individual, but the predisposition—i.e., the weak- 
ened condition—of the attacked, or a coincidence of 
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both factors. Those cases are very rare in which the 
cause of the affeetion is due to the large numbers and to 
the virulence of the microbes. The predisposition of 
those that are actually infected plays a part even in ill- 
ventilated sick-rooms, in localities in which greatest 
_ numbers of bacteria are deposited, in so far as these un- 
favorable external conditions must exert their detri- 
mental effect also upon the human organism. Neither 
employees of prisons nor hospital nurses become more 
frequently affected by tuberculosis than other individ- 
uals that are not predisposed, living under favorable ex- 
ternal conditions—for instance, in the open air— whereas 
prisoners are notoriously very often affeeted. And if, as 
is claimed, the members of certain religious orders of 
nurses are said to fall a ready prey to tubereulosis, this 
does not, in our opinion, constitute a conclusive proof 
that the affeetion is caused by the special chance of being 
infeeted—owing to more favorable conditions for in- 
feection— but is due rather to the weakening effects of the 
oceupation and of the peculiar conditions of convent life 
upon the individuals in question. Allowing, therefore, 
that cases of infeetion actually oceur in which a special 
activity of the generator of the infeetion must be held 
accountable—which, however, are not very frequent— 
it must be emphasized that the ever-changing predisposi- 
tion of the single individual and of communities of whole 
nations—yes, of the inhabitants of an entire hemisphere— 
plays the prineipal part in epidemic disease. An epidemie 
breaks out, not because at other times no germs were 
transmitted or had developed, but because at stated periods 
communities or nations, owing to influences unknown to us, 
are in a condition that is particularly adapted to cause an 
infection by a certain microbe. "This was strikingly shown 
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by the last epidemic of influenza which, in our opinion, 
should not be asceribed to a new microbe, but to the 
peculiar elimatie conditions that at that time prevailed 
upon our planet. These peculiar elimatie conditions 
called forth a weakening of the organism and a predis- 
position to disease, which was promptly utilized by our 
constant enemies, the pyogenic organisms and strepto- 
coeci. Why might it not be possible, even if we do not 
know the full extent of the preliminary conditions re- 
quired to weaken the human organism, which are most 
certainly expressed in some climatic factors, that such 
unusual atmospheric phenomena as were evidenced during 
the last years in shining clouds, in phenomena appear- 
ing at dusk and dawn, and ascribed to an extraordinary 
diffusion of dust, might not also be capable of influen- 
cing what was formerly called the genius epidemieus—i.e., 
our conditions of existence? What opposes the concep- 
tion of them as the signs of a change of the extraneous 
conditions under which we live, and thus as the pre- 
eUrSors or accompanying manifestations of certain effects 
upon the human organism which are inseparably asso- 
eiated with them? We need not, altho it seems quite 
obvious, even here construe a causal relation between 
the phenomena, but may consider them asthe expression 
of certain processes caused by mechanical factors, which, 
in spite of their simultaneous oceurrence, must not 
necessarily be in the relation of cause and effect, altho it 
may be possible that such is the case. 

I do not know whether these discussions will find en- 
dorsement. To be candid, I do not expect it, since the 
experimental proof is lacking, and since the present gen- 
eration, firmly in the elutches of prevailing bacteriology, 
and denying all facts determined by experience regard- 
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ing the influence of predisposition, admits only of miero- 
organisms as the causes of every infectious disease, 
Activity of bacteria is certainly and inseparably com- 
bined with the origin of certain diseases, but it is only a 
cause of disease when the indispensable preliminary 
condition—a weak or weakened organism—is present.’ 
It would be more nearly correct, therefore, and would 
avoid misunderstanding, not to use the term “cause” 
for the röle played by the microbes in the origin of dis- 
ease, and to say instead: The cause of the disease is the 
weak body, whereas the impulse to affeetion—i.e., the 
production of an altered condition of internal functions 
—is given by the presence of certain miero-organisms. 


For we also say: The cause of the falling of an object is 


gravity, not the accidental cause (the process of produc- 
ing the effect) which gives rise to the fall of the object. 
However, whatever opinion we may form regarding the 
part played by the organisms that represent the combat- 
ants, this much is certain: that disease is only a special 
instance of the struggle for existence, and that in each 
individual instance (case of disease) and in each phase 
(epidemic) the laws of adaptation and selection, which 
dominate organic nature, come to the front. The final 
result of our participation in this struggle, therefore, the 
part which we call therapy, is also subject to these gen- 
eral laws, and it would be utterly wrong to believe that 
we are in a position to force any decision which is at 


1 Experiment and the predominating study of test-tube cultures have served 
to obscure the true state of affairs, since they tend, most unjustifiably, to min- 
imize the individual predisposition of the infected person, and to overestimate 
the ability of the microbes to infect in every instance. It is true, in produeing 
experimental infectious disease in which the micro-organisms from cultures 
are introduced in great numbers and directly into the circulation, the effect of 
the microbes alone is in evidence, but it is manifest against an almost defense. 
less enemy. 
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variance with the laws of development in nature. In 
those cases in which such a result is hoped for, the wish 
is the father of the thought, and in those instances in 
which it is believed that such a result has already been 
accomplished, disappointment has stood at our elbow, as 
the history of medieine shows at every point. 


IV 


CONTRIBUTION TO THE HISTORY OF THE MEDICAL 
CLINIC, AND OF THE THEORIES GOVERNING THE 
SAME 


THE development of the theory of pleurisy furnishes 
a true picture of the history of the medical elinie and of 
the theories governing the same. The influence of theo- 
rizing and empiric, of localizing and generalizing schools, 
is nowhere more in evidence than here. 

Whereas some considered only the pieture of disease 
as a whole, and looked upon local manifestations as the 
accidental expression of a change in the constitution and 
of the fluids of the body, others regarded the essence of 
the affeetion to be represented by the local process; 
accordingly, they endeavored to determine the local 
signs of the affection and to utilize them in judging of 
processes of the tissues. Whereas the former could look 
upon changes of the tissues of the pleura as being iden- 
tical with and equivalent to changes in the pulmonary 
tissue, and, accordingly, often overrated the symptoms 
of the general disease in comparison to the local affec- 
tion, the latter went to the other extreme, and, consider- 
ing all the signs of the altered reaction, they ereated 
almost countless forms of the affection, quasi a new Spe- 
cies of an artificial system. 

These endeavors reached their elimax when the doc- 
trines of pathologieal anatomy vuled clinical medicine. 
The utmost limits of possibilities were reached in the 
attempts to adapt the rather uniform results of elinical 
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investigation to the manifold pietures furnished by path- 
ologieal findings. Great pains were taken to analyze 
the few main categories of clinical signs into a multitude 
of irrelevant details, as if to the symptoms of visible 
changes, of the reaction of the tissues, and of the visible 
alteration of the funetion, there always corresponded the 
adequate change of the internal, invisible work of the 
tissues, the same amount of energy developed, and the 
equal formation of strength—i.e., the same amount of 
expenditures. 

When the new methods of diagnosis, auscultation and 
pereussion, furnished to those who, until then, were 
familiar only with the general symptoms, remarkable 
discelosures regarding local changes, a belief gained 
ground that prognosis and therapy might be derived 
directly from the physical changes. Entirely misjudging 
the fact that a physical explanation of the symptoms 
should be preceded by a thorough knowledge of the 
dynamic and biological processes, of the relation between 
visible work (reaction) and invisible work for the devel- 
opment of energy, the erroneous belief naturally became 
prevalent that the visible alteration of the volumen or 
of the consistence and motility of the tissues and organs, 
a condition which we designate as disturbance of tissue, 
anomaly of function or symptom, was identical with the 
internal processes of the formation of energy, whereas sim- 
ple consideration teaches that the visible function corre- 
sponds to an equal alteration of the account only when 
the capacity for reaction, the original stimulability, the 
proportion of the process of causation, is equal to the 
amount of work performed. But any one who means to 
eonclude from the amount or from the form of the reac- 
tion upon the consumption and store of energy in the 
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organism, commits about the same mistake as he who 
would determine the kind and size of the substratum 
produeing sound waves, or even the number of possible 
detonations, from the intensity and quality of the explo- 
. Sion. 

After a period of rushing enthusiasm, abundance of 
observations and the criticism of unbiased investigators 
have shed light, as was to be expected, upon the true 
value of our methods, and upon the difficulties of judg- 
ing of functions based solely upon certain acoustie phe- 
nomena. The conviction has gained ground that no 
method furnishes pathognomic signs—i.e., Signs which per- 
mit of simple inference, and that a sign in itself means 
little, since only the combination of all signs shapes the 
picture under the influence of the synthetic and analytie 
capacities of the observer, just as the comprehension of an 
object or of a process becomes the more perfect the more 
we know ofits essential qualities and are able to mold 
them into an entity. 

In spite of all such phenomena, in spite of the fluetua- 
tions between overvaluing and underrating a method, 
which to those that know the history of medicine are 
nothing but the landmarks of new periods, new methods 
are constantly hailed with the same enthusiasm, since 
the hope of discovering the pathognomonie symptom is 
never abandoned. The dream is always repeated to 
solve the riddle of the formation and transformation of 
energy and of the first processes of causation in the 
hitherto usual manner, and to infer, from the results of 
external manifestations, the alterations of internal func- 
tion of the visible reaction, whereas, after all, only a 
small portion of the transformations and only the gross- 
est evolutions become manifest in the manifold forms of 
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reactions. To summarize: Visible work and energy capa- 
ble of being measured by this eriterion are merely the final 
items of the expense account of vital force, the individual 
items of which are hidden, as is the size of the reserve fund 
and the various items of the receipts of vital energy (by 
waves of light, heat, sound, and of other natural 
phenomena coming in contact with our organs of special 
senses. ) 

It was believed, even at a very recent period, that 
bacteriological research bade fair to solve the enigma of the 
origin of functional disturbances—i.e., to isolate the 
long-sought-for etiological unit, the process of causation 
or stimulation. The convietion that it would be possi- 
ble to determine definitely the cause of disease promised 
to fulfil all requirements of the physician. The demon- 
stration of definite forms of miero-organisms apparently 
Furnished in the simplest manner possible the main points of 
support for diagnosis, prognosis, and therapy. 

However, unbiased clinical observation soon subdued 
the overzealous, and it was again seen that the pathog- 
nomic symptom existed only in the imagination of those 
that are unable, or unwilling, to know that the sum total 
of the different reactions which we call disease or disease pro- 
cess presents only externally and in very superficial outlines 
the alterations of internal function (of the formation of the 
energy instrumental in. bringing about the cohesion of 
the organism). But we are as little able, from the man- 
ner and extent of this external performance, from the 
visible symptoms, to infer the amount of energy on hand 
which furnishes the opportunity for transformation of 
power and, with it, for the preservation of the engine, 
as to infer from the mere determination of the radiating 
heat of a body the specific heat or capacity of heat of 
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the same. If the latter is not known, neither the amount 
of heat present nor the work performed, or to be per- 
formed, can be recognized. If the quality of the pre- 
disposition, the amount of the stimulability of the 
organism, is unknown, the significance of the individual 
performance, of the symptom, can not be estimated. 

Visible reaction being, therefore, a result of the invis- 
ible processes of causation and of the invisible faculty of 
developing energy, the symptom, therefore, to use medical 
terms, being merely a function of stimulation and predis- 
position, the solution of this equation with two unknown 
quantities necessarily presents an endless variety of re- 
sults. The same stimulation with varying predisposition 
is bound to furnish as many different forms of reaction 
as does the same predisposition with varying stimu- 
lations. 

Since what we perceive as reaction requires only a 
part of the energy on hand, and represents only the vis- 
ible portion of the processes, we are unable to infer either 
from the amount of radiating heat the exteut and form of 
tie process that produces the heat, or from the work 
performed the transformation and the limits of the per- 
formance of the processes supplying the energy of 
motion. Accordingly, the result of one method of inves- 
tigation, the form of reaction, the individual symptom, 
can furnish to the physician a basis for judging the case 
only when he is familiar with the extent of the local and 
general predisposition or with the intensity of the stimulation. 

One and the same form of mierobes— yes, the same 
quantity—is bound to produce, aceording to predisposi- 
tion, different symptoms and clinical pietures. Differ- 
ent forms and quantities, again, may be accompanied 
with the same phenomena and with the same course if a 
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eorresponding difference of the capability of reaction is 
present. It was possible, during the era of tubereulin 
injeetion, to study most minutely the differences of the 
reaction due solely to the influence of theindividual pre- 
disposition, since the irritant (tubereulin) could be ad- 
ministered in any desired dose, and the extent of the reac- 
tion, especially the febrile, could be exactly determined. 

In the interest of prognosis and therapy not only is the 
determination of the species of micro-organism present 
to a certain degree essential, but information as well 
regarding the extent of irritability to foreign bodies and 
their product (predisposition). The degree of the lat- 
ter, however, can be inferred only from clinical view- 
‚points. The demonstration of the microbes is of partic- 
ular value only in this connection : the presence of tuber- 
cle baecilli in the sputum proves a certain inferiority of 
the pulmonary tissue, which condition prognosticates 
further changes of tissue and also creates the soil for the 
pyogenic organisms. 

The various species of microbes should be employed 
as principles of classification of forms of disease with the 
same restriction only as other elements of irritation are 
used for this purpose, since, at best, only an artificial 
system can be established in such a manner. A natural 
system can be derived only from a consideration of the 
various amounts and forms of energy that are to be 
taken into account in this instance and upon the basis of 
Junetional diagnosis. But, biased by unnatural elassifica- 
tions and not in possession of suitable methods for meas- 
uring the amount of internal work, we are still far 
removed from this form of judging disease. We are sat- 
isfied to look upon the forms of disease as permanent mani- 
‚Jestations, as conditions, and therefore demänd their class- 
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NE ifieation by a catchword, as if a satisfactory recognition 
\ | would be attained by this diagnosis & tout prix (by label- 

\ing the disease), while in reality the only possibility 
' offered us is to force the manifold, continually changing 
| processes in the body into the narrow horizon of a systemati- 
‚ cian or into the pages of a text-book. 

It would lead us too far to accord to the development 
of these view-points the space they deserve at this, the 
beginning of a new epoch in medicine. Our object here 
is only to illustrate the difficulties of judging the 
processes in a healthy and sick organism to those who 
consider health and disease merely as special instances of the 
energy in the organism and not as objects of scholastie defini- 
tions which, meagerly outlined from extra-corporeal 
points of view, of necessity have lost their value, since 
they do not represent the processes of life, but are mere 
abstractions answering the requirements of the human 
mind for generalization. 

Medical activity will always remain the art of drawing 
from an abundance of facts, collected from different 
aspects and view-points, careful conclusions regarding 
the balance of energies in the body. It must not despise 
the experience of centuries, and it is bound to return to 
eonceptions that, in the course of time, have proved 
themselves to be well founded—i.e., approaching truth. 

One of the most firmly established positions based 
upon experience is that of the importance of predisposi- 
tion and of the fallibility of pathognomie symptoms. 

Any one who attempts to apply a symptom and the 
result of a method for a direct conclusion upon that 
complexity of processes which we call disease will 
always be wrong, as will he who would derive a certain 
degree of temperature in an object from the combustion 
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of a certain quantity of coal, in disregard of the fact that 
the forms and the intensity of heat development vary 
considerably. 

Let it be hoped that the time may not be far distant 
when it will be once more recognized that those who 
consider merely the local condition or a pathognomonie 
symptom proceed quite as erroneously as those who 
figure only upon the general pathologieal condition, and 
attribute absolute value as a criterion for prognosis and 
as basis for their therapy to one particular (general) 
symptom—for instance, fever. 

With a purulent or ichorie exudate, even the strongest 
patient is bound to succumb or suffer a severe lesion if 
a local diagnosis by exploratory puncture or an opera- 
tion should be postponed because the general symptoms 
apparently do not as yet require immediate interference, 
the condition of strength being fairly good and the tem- 
perature approximately normal. 

Nor is it possible to form an opinion as to the true 
eondition of a patient if only the local findings are to be 
considered, for a small exudate may be most serious, and 
a large one relatively harmless. Many a suppurative or 
ichorous exudate will, under the treatment of an expe- 
rienced physician, heal more rapidly than a serous one 
which may form the foundation for a chronic process of 
the lungs. 

True medical art will, when searching for local 
changes, remember the general condition, and, by reason 
of its experience with reference to predisposition, will cor- 
rectly refer the visible local phenomena to the general 
reaction. A temperature of 104 degrees Fahr. in a \ 
child is frequently not as important as a slight chill in 
an adult, and it is well known that elouded mentality in 
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children is often the equivalent of an uncommonly sound 
sleep of a grown person. 

It is a sign of true medical insight to consider symp- 
toms not as the essence of disease, but simply as an inaceu- 
rate picture and criterion of changes ofinternal functions, 
and, by careful observation of the effects of various irri- 
tations, to determine the extent of predisposition, which 
alone permits an opinion as to the sthenic and asthenie 
forms of reaction. 


V 


ON THE DOCTRINE OF THE EFFICACY OF SPECIFICS 


AS YET there are, unfortunately, only two: diseases for 
which we possess specific remedies, and usually acute 
articular rheumatism is named in the first place. For 
nobody will deny, in spite of occasional therapeutic fail- 
ures, that salieylate preparations bear certain specific 
relations to the agent calling forth the elinical symptoms 
of the disease, the casesin which a prompt effect was 
accomplished forming the greater majority. It is true, 
if this effect is to be very conspicuous, according to our 
experience, the case must be a recent one, or several 
Joints must be uniformly and not too markedly affected. 
The more violent the inflammation—not the swelling, 
which is by no means in proportion to the infllammation 
—-and the more the affeetion is preferably localized upon 
one joint, the less will be the effeet of the remedy. By 
effect we mean, naturally, the prompt removal of all symp- 
toms and the reestablishment of free motion, not mere 
alleviation of pain and defervescence. It is possible, 
within certain limits, to establish a theory regarding the 
effect of salicylie acid, without adding too much that is 
hypothetical, when the following facts are remembered. 
Acute articular rheumatism may be conceived as a form 
of disease which is in close relation to the generators of 
pyemia, for, apart from the fact that the investigators of 
the disease have demonstrated the presence of such 
pyogenie organisms as are also found in the various forms 
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of pyemia, the clinical course and the manifestations of 
both affeetions must suggest this relationship to the 
experienced physician. The point of invasion of the 
toxin is usually not known in either case, and the joints 
and the serous membranes are the points of selection in 
both instances ; further, cases occur in which apparently 
well-characterized acute rheumatism passes into true 
pyemia; finally, suppuration of individual joints is not 
a rare event in acute articular rheumatism. Such cases 
are the more convincing, since they demonstrate that in 
one and the same individual some joints present the typi- 
cal criteria of the rheumatie affection (swelling and serous 
exudate as well as the prompt reaction to salicylate 
preparations), whereas other joints remain unaffected by 
the remedy and finally pass into suppuration. To 
assume a mixed infection in such instances would be to 
complicate a simple matter. The assumption is much 
more plausible that the affected joint, which often at the 
onset even appears as being more markedly involved, 
became, at the very beginning of the disease, subject to a 
more violent invasion, or formed a point of least resistance. 
The following pathogenesis of acute articular rheuma- 
tism may be looked upon as probably corresponding best 
to the elinical manifestations, since all observations can 
be most conveniently subsumed in the same, according 
to our opinion : The generators of inflammation and 
suppuration entering the body, upon eireulating in the 
latter, are taken up by the serous membranes, which 
represent, as it were, the catching apparatus for certain 
forms of bacteria in which they may eventually be ren- 
dered harmless even without any local manifestations. 
According to their numbers and infective power, they 
here excite that form of inflammation which is character- 
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istie of serous membranes—at first, owing to their distribu- 
tion over the entire body or on account of the peculiar 
condition of the cells of the serosa, the milder form. 
The more intensely a joint is affected, the more violent 
becomes the disturbance of the tissues, the greater the 
swelling of the parts, and the sooner suppuration takes 
place. If the virus has at the onset invaded the body 
in large quantities, a more or less well-developed, truly 
pyemie condition arises, causing suppurations in many 
organs. At the same time, the possibility must not be 
overlooked that also different forms of acute articular 
rheumatism, as well as other pyemic conditions, may be 
due to different species of pyogenic organisms. “The 
process will, in general, take place in such a manner 
that the more bacteria obstruct the Iymph spaces, the 
more will become manifest, besides the active increase of 
lymph secretion by greater activity of the lymph-secret- 
ing apparatus, and of the tissue itself, which, by the 
activity of its cells, furnishes the greater quantity of 
lynmıph, passive stagnation of Iymph, in consequence of 
thrombosis of the vessels, and with it will appear the 
more marked local effect of the pyogenie ptomains or of 
the mierobes proper. However, in order not to be mis- 
understood, we wish to emphasize that, even with passive 
stasis oflymph, we do not assume a filtration process, 
but that we designate by this expression only the imped- 
iment to the deflux from the peripheral to the central 
Iymph channels. The secretion of lymph—whether tak- 
ing place with mechanical obstruction to the deflux 
which raises the pressure, as does an increased supply, 
or with increased arterial pressure—is always an active 
vital process based upon increased activity of the endo- 
thelia of the blood-vessels and lymph-vessels, and of other 
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cells of the body partieipating in the secretion, not upon 
increased exosmosis of the membranes. 

Guided by these premises, how shall we look upon the 
action of the drugs, especially of the surely efficacious 
salicylate preparations? It is evident, above all, that 
the remedy must actually be deposited in the joints, and 
that a drug can not be effective which does not reach 
the affected part at all or only under certain eircum- 
stances. We were forced to assume a priori that the 
salicylates answer these conditions better than other 
medicaments. This theoretical postulate is confirmed by 
the experiment which shows conclusively that iodin 
preparations so frequently employed do not reach the 
affected areas at all, whereas the salicylates can be very 
distinetly demonstrated in the serous membranes and in 
the fluid of the diseased and healthy articulations. 
However, our investigations also show clearly why the 
specific action of the remedy is manifest only in serous 
exudates, whereas a beneficent effect could be but rarely 
shown and only to a moderate degree in suppurative 
cases. This is due to the fact that the drug has no 
opportunity to display its effeets, owing to the obstruc- 
tion of the routes as well as to the intensity of the action 
of the pathogenie agents and, above all, to the affeetion 
of the tissue cells. The quantities of the drug actually 
reaching the joint are too insignificant to exert a notice- 
able effect. To this is added that the obstruction of the 
channels is an injuriousinfluence, in so far as pusthatisnot 
absorbed eontinually acts asa new irritant upon the tissue 
cells and, therefore, that eure can not be accomplished 
until the pus has been evacuated by opening the cavity. 
Irritation will then cease, and the tissue cells, after 
destruction of the mierobes that had eolonized in them, 
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will gradually return to normal conditions, whereas the 
reestablishment of former functions naturally depends 
upon the damage done in the tissues of the serous mem- 
branes. 

What ideas can we form of the effect of salieylates and 
of the other specifics in diseases due to the action of 
miero-organisms? The possibility of an explanation is 
given for quinine by the fact that the plasmodia of malaria, 
as can be distinetly noted under the microscope, by no means 
abandon their motility even upon the addition of a very con- 
centrated solution of quwinine. This observation shows 
that the micro-organisms are not directiy deleteriously 
affected by specific remedies, even ifemployed in stronger 
solutions than usually. It follows that the effect can 
depend only upon an alteration of the nutritive soil 
necessary to the development of the plasmodia. The 
specifics merely deprive, as we must assume, the mierobes 
of the faculty of propagation. Applying this deduetion 
to the question of the efficacy of salieylate preparations, 
we arrive at the conclusion that of the three possibilities 
 capable of explaining the influence of the above reme- 
dies—viz., anesthesia of certain nerve tracts, action upon 
the temperature, and the direct influence upon bacteria 
arresting their development—only the last-named can 
come into question, since this alone is capable of account- 
ing for all existing conditions in a satisfactory manner. 
That it is merely a question of arresting the develop- 
ment and by no means of extermination of the intruder 
is probably shown best by the recurrences which, par- 
tieularly in acute articular rheumatism, are so frequent, 
often appearing only after long intervals. Admitting 
that specifics possess the above-mentioned effect of 
arresting development, the processes, after the remedy 
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has reached the affected areas, would take place as fol- 
lows: so soon as the microbes cease to multiply, the 
obstruction of the lymph capillaries and of the tissue 
interspaces by the micro-organisms themselves, or by 
the leucoeytes migrating to combat the latter, is dimin- 
ished or ceases entirely, Iymph stasis decereases, and the 
activity of the tissue cells or of the white blood corpuscles 
suffices to destroy and to eliminate the pathogenie organ- 
isms and their products. The substances eventually 
produced by the small quantity of persisting mierobes 
are rapidly rendered harmless and eliminated.. The 
mere arrest of the propagation of the microbes is suffi- 
cient, therefore, to usher in the cure. 

Accordingly, there is absolutely lacking any proof that 
miero-organisms are destroyed by specifies in concentra- 
tions as usually employed in the body— not to speak of 
the fact that it is « priori unlikely that, in a battle be- 
tween two kinds of organisms, the highly organized body 
cell should withstand the action of any variety of pro- 
toplasm - destroying toxin — albumin - coagulating anti- 
septies must be considered as such—better than a mono- 
cellular micro-organism. Remedies that in a certain 
concentration are sure to exterminate some varieties 
of microbes would of necessity, even in comparatively 
small quantities, destroy the component parts of animal 
tissue. The effect of specifies, therefore, can not be a 
purely antiseptie, disinfeeting one, but must be based 
upon the fact that the small, unquestionably eficacious 
quantities of a specific substance as usually employed in 
therapy alter the nutritive soil in such amanner thatthe 
invading miero-organisms are prevented from displaying 
the strength so fatal to their host. What we call pre- 
disposition to infeetion is nothing but the capacity for 
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furnishing a suitable soil; absence of this tendeney 
points to an unfavorable condition of the nutritive soil. 
This ‘something’ is supplied to the cell by certain 
remedies in proper concentration not affeeting the vital 
activity of the cell about in the same manner (apologiz- 
ing for the coarsely mechanical comparison) as wood is 
protected from the invasion of fungi—by impregnation 
with tar or by drying. The addition of a bactericidal 
substance to the nutritive soil necessarily acts upon the 
vital activity of the microbes, for they are no longer able 
with the same nutrition to accomplish as much as 
usual; for the sake of self-preservation they are com- 
pelled to consume more energy. It is one of the most 
characteristie properties of micro-organisms that they are 
capable ofpropagation only upon afavorable soil in which 
the processes of sporulation peculiar to them can be per- 
formed without impediment or restrietion. At the very 
moment when they do not find sufficient nutritive mate- 
rial or a different strength exceeding a certain concen- 
tration of the soluble nutritive material, or when their 
own products have attained a certain maximum, the 
capacity for further development ceases—i.e., for multi- 
plication—and thus they have lost, as long as this altera- 
tion of the soil persists, their most dangerous quality. The 
Ffaculties of forming toxins (selecting this expression as 
the most general designation for the products of metab- 
olism of the bacteria and for substances foreign to the 
economy of the body which are formed by bacteria in 
the struggle with the cells) and of propagation of mono- 
cellular organisms are inseparably associated ; microbes 
that do not multiply are harmless, since they do not develop 
toxins, and the formation of such towins again is a sign of 
proliferation and multiplication of the invaders. To pre- 
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vent mierobes from propagation by changing or impair- 
ing their conditions of nutrition means to weaken their 
virulence or to render it entirely harmles. How this 
is accomplished, whether by introduction of the pro- 
ducts of metabolism of the bacteria, or by certain other 
substances (wrongly called antiseptie), either altering 
the nutritive soil or in some other manner interfering 
with the metabolism of the microbes, is immaterial. 
The fact remains that a remedy, to act as a specifie 
against micro-orgamisms already colonized in the body, needs 
neither be a bactericide nor reach even approximately the 
strength required to destroy the invaders. The purposes of 
therapy are well served if the remedy deprives the microbes 
of their dangerous capacity of propagation, and thus of the 
possibility to usher in and keep up unlimited disintegra- 
tions in the affected body. Yeast may also be deprived 
of its splitting off properties without being destroyed at 
once if certain changes of the nutritive material take 
place which disturb its multiplication. Fighting for 
their own existence, endangered by an alteration of the 
nutritive soil—therefore, of the condition most important 
to their development—the microbes lose a faculty that 
depends solely upon unlimited nutritive material—i.e., 
that of propagation. They remain alive, and after a 
certain period may again develop most actively, either 
having preserved their original form or having assumed 
lasting forms—i.e., such as can exist even under the 
most unfavorable external conditions, being reinocu- 
lated upon a fresh nutritive soil. This is especially true 
when the microbes, as the artificial forms, do not possess 
an active protective power. However, they are tempora- 
rily harmless for the animal and human body, and may, 
in the course of time, be entirely eliminated by the active 
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forces of the body upon the regeneration of the tissues. 
Should the remedy be too weak, or the number of the 
micro-organisms too great in comparison to the regenera- 
tive faculties of the body, a recurrence takes place, a 
process which proves conclusively that the invaders were 
not killed, but had remained in a condition of sterility, 
of arrested development, and that, immediately after the 
eifect of the remedy had ceased to be operative, the new 
formation and unlimited multiplication commences again. 


VI 


DISINFECTION IN THE TEST-TUBE AND IN THE 
LIVING BODY 


THE treatment of erysipelas proposed by me (inune- 
tion of the adjacent healthy parts to a considerable 
extent with carbo-vaselin) has instigated Liebreich to a 
remark which, both because it questions the favorable 
results obtained, and because of the prineipial importance 
of the objection, offers a welcome occasion to reopen the 
subject. The dietum which Liebreich upholds on the 
basis of Gottstein’s investigations— ‘‘ Carbo-vaselin acts 
like carbolic oil, and an effect of carbolie acid can not 
be achieved in this instance ’’—can not be correct in this 
general form, since we already stated in our communica- 
tion that the urine of the patient in some cases showed 
all the qualities of carbolie acid urine. Therefore, car- 
bolie acid unquestionably did show its effect in this 
instance, and further investigations made by us for some 
time past (the results of which will be published at an 
early date), have demonstrated that large quantities of 
the antiseptie are absorbed even in the application of 
salieylate preparations in the form of ointments, the evi- 
dence of which is readily shown in the urine. The dic- 
tum of the ineffiecaey of the ointments, therefore, must 
not be as formulated by Liebreich. It could only run 
thus: a disinfeetant or sterilizing action of antisepties 
used in a fatty vehicle is excluded. However, this part 
of the question is entirely out of consideration in our 
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therapeutie proposition. We are not dealing with abso- 
lute sterilization concerning the micro-organisms that 
may enter from without, but with a protective measure 
for parts that are not yet affected. These, it is true, are 
deprived of an essential proteetive contrivance if the 
enemy has already pierced the bulwark of the epidermis, 
but the organism still possesses another means of defense 
in the energy of its tissue activity, which may call a halt 
to the further advance of the micro-organisms, as is 
proven by spontaneous recoveries in erysipelas. This 
means of defense, consisting in an ocelusion of the chan- 
nels through which the bacteria may spread, in absorp- 
tion and destruction by ameboid and fixed cells, or in an 
alteration of the nutritive soil unfavorable to the devel- 
opment of the germs, may in part be strengthened by 
therapeutic measures ; especially is it possible to influ- 
ence the condition of the nutritive soil very materially 
by an incorporation of antiseptie agents. Therefore, the 
results of culture experiments upon artificial soils must not 
be generalized and utilized for inferences upon the conditions 
of the living organism, since the living tissue is capable of 
leading to the fight independent means of defense, trained 
and tried in the struggle for existence, in that it either in- 
augurates and carries out chemical processes which 
deprive the invaders of their means of existence, or 
brings about a sterilization of the nutritive soil by the 
aid of certain antibacterial remedies, the concentration 
of which naturally must not act in itself as anoxa. The 
organism is even capable of forming energetie protective 
ageneies from substances which, mixed with an artificial 
soil or added to a developed culture, remain ineffeetive 
(owing to insufficient strength or because they are em- 
ployed in the form of a salt). We know now that the 
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very effective iodoform, by its antiseptie influence, pre- 
vents development in spite of the fact that it contains 
miero-organisms, which, taken from it, may undergo 
further development on an artificial soil. We even 
know that, after the injection of anthrax vaceine, injec- 
tion of anthrax bacteria remains futile, altho the miero- 
organisms continue to vegetate in the body of the 
immune animal and retain their virulence for a long 
period of time, as is shown by inoculations (Bitter). 
Thus we arrive, from a theoretical standpoint also, at 
the concelusion (which we have already proved by the 
demonstration of carbol and salieylate derivatives in the 
urine after employment of these medicaments in the form 
of ointments, and by the very favorable results of this 
method of treatment) that antiseptics, applied in fatty 
vehicles, exert their full effect in the organism. In our 
opinion, in order to obtain an ample effect of an anti- 
septie, it is necessary only to select the concentration so 
that the absorbing tissues acquire an increased immunity 
without being also injured by the protective agent which in 
no case is indifferent. "Therefore, for certain purposes 
weak concentrations of the remedy are indicated which 
are not capable of injuring the energy of the tissues, 
altho they act upon the nutritive soil. For this reason 
we prefer a form of the ointment which acts more mildly 
to watery solutions which, without adhering firmly to it, 
cause the skin to swell, and do not as completely im- 
pregnate it with the antiseptic as do fats. 


v1 


STIMULATION, REACTION, AND PREDISPOSITION 


THE terms ‘stimulation,’’ “reaction,’’ and ‘ predis- - 
position?’ have been so frequently employed in the dis- 
eussion of the importance of the symptom that it seems 
necessary to direct our attention more closely to these 
eonceptions which play so important a röle in the explana- 
tion of the nature of pathological processes that they have 
even given occasion to the establishment of systems of 
theirown. Wemust endeavor to trace them back to well- 
known physical processes, to represent them as forms of 
motion following certain mechanical laws. It must be 
shown how these vital conceptions, from the view-point 
of the law of the conservation of energy, may be traced 
back to molecular physical processes. We callstimula- 
tion the cause of the production of that form of motion of 
matter which is designated as life; we call stimulation, 
furthermore, any change of the external and internal 
conditions under which the protoplasm lives. We call 
reaction in its widest sense all forms of performance of 
work, displacements of atoms and molecules (or pro- 
cesses of a physico-chemical nature) with which the pro- 
toplasm responds to every change in the processes of 
causation—i.e., of the external and internal conditions of 
life affecting the organism. This reaction exists even 
when the stimulation is ever so small; only it is not 
always demonstrable by the means at our disposal, since 
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it is a question of infinitesimal alterations of the moleeu- 
lar mechanism. Even the minimal quantity of living 
energy or heat which affects a body is bound to produce 
a minimum of motion in its molecules. An organic 
body is non-exeitable in which no stimulation, no living 
energy—i.e., no continuously acting process of causation 
—produces transpositions in the amount of energy on 
hand ; it is dead when such transpositions can no longer 
be brought about by mere processes of causation. The 
problem of life is the stimulation of these processes of 
causation in every germ of a new individual, and its 
preservation during a stated period which we call indi- 
vidual life. It is obvious that, in the course of organic 
life, certain relations have developed between these stim- 
ulations originating in the connections of the protoplasm 
with the surrounding medium and the processes in the 
protoplasm itself, which, according to mechanical prin- 
eiples, lead to transpositions of energy of definite extent 
(this is brought to our knowledge in the various forms 
of the motion of matter), and gradually to permanent 
institutions ; that is, with a definite extent of the stim- 
ulation, they produce an extent of motion which can be 
determined in figures. The more numerousare the com- 
plexes of protoplasm aceumulated, the more complicated 
become also the visible manifestations of motion and the 
chemical processes—or, briefly, the reflex processes 
inerease and become more complicated. We subsume 
under this conception the ordinary reflex movements— 
i.e., certain purely physical transpositions of the parts 
in space, and the reflex processes (transpositions taking 
place reflexly) which concern not only the position of 
the smallest parts of tissue, of the organie molecules, to 
one another (intermolecular transpositions), but, above 
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all, the combination of atoms with other atoms—i.e., 
intramolecular transpositions (of a chemical nature). 

To produce a certain reflex activity—i.e., to cause the 
accumulated, easily transposable energies to perform 
their work—it is necessary that a certain factor of inertia, 
which might also be designated as the swelling of 
stimulation, be first overcome ; and the process of causa- 
tion requires a certain ever so small period of time, 
because, before energies can be liberated, the resistance 
of conduction and that of distance must be conquered. 
In a number of cases there is not merely a process of 
causation that acts only once, but the stimulation must 
represent a sum of living force which is at least equivalent 
to the sum of energy liberated by the organism. In 
other cases the body, acting as stimulation by special 
affinity, becomes effective only in that it brings about, 
in rapid succession, causations and transpositions by 
means of which much greater sums of energy are trans- 
formed into labor than correspond to its own living 
force present in the unit of time.! These cases include, 
for instance, the ferment effects by transmission of oxy- 
gen after M. Traube, and also the action of miero- 
organisms which transform exceedingly great sums of 
energy into work (into lively motion of their own mole- 
eules leading to the segmentation of groups of molecules 
—i.e., producing new individuals). Not in every 
instance, therefore, is the size of the reaction in direct 
proportion to the size of the original stimulation—i.e., 
no sum of energy is produced as work in the organism 


! Such labor can only be performed, according to the law of the preserva- 
tion of energy,if the body that displays such effects is enabled by another 
force (heat) to perform more rapid and more intense intermolecular and 
intramolecular oscillations, if the same amount of work is not applied to the 
firmer combinations of its molecules and atoms as in other substances. 
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which corresponds to the existing primary living energy 
of the stimulation. For instance, a muscle, upon the 
formation of which depends the variety of energy pro- 
duced, performs a great amount of work upon the most 
insignifieant stimulations (sensory stimulation), owing 
to its connection with the nervous system wherein it is 
inserted as an apparatus of causation; the muscle, there- 
fore, must have energy stored in a form in which the 
combination of the energy in molecule and atom is the 
conceivably weakest, so that the slightest cause pro- 
duces something like an explosion. It may be stated 
incidentally that, possibly, in a contraction in which 
nitrogen is to. be transformed, it may be a question 
whether explosive niter combinations which develop 
only energy and but little heat are really transposed, 
whereas there is no such question in febrile processes 
in which the muscle produces heat (intramolecular per- 
formance) but no work (intermolecular performance), 
combined with alteration of volume. In every instance, 
however, a stronger stimulation acts in the same indi- 
viduals, ceteris paribus, with marked effeet so long as 
easily producible amounts of energy are on hand. But 
even if a certain amount of living force is liberated by 
the production of energy in consequence of stimulation 
(i.e., by a cause which leads to the saturation of free 
affinities of the living molecule), it will never become 
fully manifest as external, visible labor, since a part of 
the energy is naturally transformed into heat and is 
consumed for internal (intramolecular) processes. Every 
reaction, therefore, is a transformation of energy into 
labor and heat. 

The sum total of all processes of accommodation is, 
finally, that, by the acting upon one another of the affin- 
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ities of all parts of the semisolid organie substance in 
lower animals, and by the aid of the blood and of the 
nutritive fluid in higher animals, the performance of essen- 
tial labor is guaranteed even inall those casesin which the 
energy can be replaced with diffieulty only, or in which 
suddenly more considerable, greater demands might be 
made upon the stock on hand of energy, so that, there- 
fore, the individual is preserved under the most varying 
eonditions of its surroundings, and is rendered fit for the 
perpetuation of its kind. This can be accomplished 
only in that the perfect protoplasm engine (the individ- 
ual) performs such a sum of extra-essential work that 
the amount of energy thus produced always supplies also 
the living force required by the processes of causation. 

Reflex movements and transpositions, therefore, in the 
course of organic life have so shaped themselves that an 
alteration of the external stimulations at once either calls 
forth a different distribution of labor (labor is strength- 
ened in one area, modified in another), or causes all 
parts simultaneously to perform an increased amount of 
labor, for the amount of energy on hand usually exceeds 
the required performance of labor. 

There is at hand a sum of reserve energy, of rapidly 
produeible elastieity, which, aided by the oxygen 
inside and outside of the body, alone guarantees the 
working capacity ofthe body under various conditions, 
in that it permits ofan extensive increase of the processes 
of combustion which furnish accelerating energy for the 
numerous particles, and also, by vicarious activity of 
organs not directly stimulated, supplies the amount of 
energy required at the moment to replace the energy 
consumed. Therefore, the animal organism is also 
enabled to produce, apart from the labor which only 
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refers to internal activity with changing stimulations, 
living force for the processes of causation, to perform 
labor outside of itself—i.e., with the aid of special 
machines, the muscles, it can produce movements of 
bodies outside of its ego, and move masses—for instance, 
its own body—in space. This extra-bodily work, 
through which the organism furthers its own ends 
(motion, ingestion of food up to the assimilation of 
the same), and the work within the body, which the 
processes of causation produce, representthe sum total of 
the energy transformed by the organism. Of course, the 
practical effect furnished by the organized (natural) 
machine in regard to extra-bodily work, altho it 
works to greater advantage than any other, is not equal 
to the sum of energy consumed, since always, as sub- 
stratum of the living force necessary to preserve the 
processes of causation (physiologieal stimulations), a 
large sum of energy is transformed into heat, which 
later is lost by transmission ; apparently, therefore, it is 
not expressed as work performed. This heating of the 
machine, which in artificial machines almost always means 
a total loss, owing to the better conduction of heat therein 
than in bodies, serves in orgamisms for the proper purpose of 
maintaining a certain temperature for the substance of the 
machine. The heat supplied is absolutely necessary to 
make labor possible, for it accomplishes not only what in 
the machine means the preliminary heating of the water 
to be transformed into steam, but it also causes labor to 
be performed, in that it, above all, enables the numerous 
particles of the organized substance to shift away from 
each other ; it guarantees greater motility, lessens 
internal frietion, and furnishes the living force to act 
upon the oxygen of the atmospheric air. 
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Therefore, in its widest sense, the reaction of the body 
is the transformation of energy which takes place in 
consequence of the innate (phylogenetic, physiological) 
stimulation necessary to the preservation of the organ- 
ism (growth, nutrition). Secondly, reaction is that 
measure of transformation of energy which must be 
converted into labor at each increase and decrease of 
stimulation, so that the processes of eausation and the 
remaining performances of labor can occur without 
interruption. The alteration is the stronger, the labor 
performed and to be performed the greater, the more 
one and the same process of ecausation (stimulation) pro- 
duces conversion of energy into living force—i.e, a 1088 
of energy on hand, for the combination of energies fur- 
nishes heat, and heat developed acts as a new process of 
causation. Physiologieal stimulation represents the 
measure of stimulation found phylogenetically for the 
Species—i.e., a certain composition of molecule aggre- 
gates as the optimum to regulate the quantity of labor 
under definite external conditions of life. It is the 
minimum of producing energy, by means of which the 
sum of energy necessary to the preservation of the indi- 
vidual under adequate conditions of life is converted into 
extra-bodily labor, and naturally is also the expression 
of the amount of transformation accomplished. Physio- 
logical stimulation, being thus dependent upon external 
conditions of life, of necessity represents some form of 
autoregulation. It is bound, in keeping with altered 
conditions, at once to undergo a definite change which 
causes complete compensation—i.e., by which, notwith- 
standing the altered conditions of labor, the sum of living 
force (in the form of heat) necessary to the full activity of 
the machine is readily supplied. In short, stimulation 
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must be what the pendulum is to the clock. Oseillating 
under the influence of gravity, according to the varying 
degrees of attraction to which it becomes subject, the pen- 
dulum furnishes the power supplied to the wheels of the 
clock by the spring sometimes more rapidly, sometimes 
more slowly. Stimulation and reaction, process of causa- 
tion and bodily labor, therefore, are correlative, from 
which follows a nearly stable quantity, the preservation of 
the individual. Now, since the different individuals do not 
represent one and the same quantity, stimulation and 
reaction must be reciprocal but different quantities in 
each separate individual of the same species, the deter- 
mination of which depends upon the individual quali- 
ties. This factor is known as predisposition. Predis- 
position is the faculty of the individual to receive 
existing energy in consequence of definite stimulations, 
and to convert them into labor, and it depends upon a 
property given at the first combination (innate) of the 
molecules constituting the body or the individual appa- 
ratus. It depends upon the primary stimulabiity of the 
protoplasm—i.e., upon the extent of the inmate faculty of 
causation which is identical with the primary (intramolec- 
ular) combination of the atoms, and upon the extent of the 
at all possible transposition of energies, which is identical 
with the intermoleeular power of combination, by which the 
molecules of different qualities are united into one aggregate 
of molecules. Predisposition, therefore, depends upon 
factors which im each individual instance, even from the 
moment of conception, characterize the vital processes in 
the tissues of the new individual. "The more easily stimu- 
lation can be transmitted from molecule to molecule, the 
more rapidly and strongly the processes of causation take 
place even in the ovum, the greater is the phylogenetic, 
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the physiologieal stimulation (extent of the process of 
causation), the larger and the more readily available is 
the amount of energy in store, the more rapidly and 
stronger is the reaetion—.e., the predisposition to react. 
Predisposition is what we call in a combination of gal- 
vanie elements external and internal resistance to con- 
duction, or what in explosives constitutes the faculty of 
furnishing more slowly or more rapidly an enormous 
amount of labor, shattering the complicated molecule. 
The various nitro preparations (nitrogen chlorid, potas- 
sium chlorate, common gunpowder, etc.) are possessed 
each of a different predisposition to react—i.e., it re- 
quires varying amounts of living force to interrupt the 
continuity of the sum total of molecules of the explosive 
substance and to liberate a more or less considerable 
sum of living force. But since in the organized body 
(the living molecule) we are dealing with a discharge 
and recharge—i.e., with replacement of intramolecularly 
altered, shattered molecules (the charge), by homoge- 
neous molecules, and with reabsorption of the same by 
constant molecules entertaining only intermolecular rela- 
tions (the machine proper)—rapid repetition of the 
discharge is naturally associated with a condition of 
diminished reaction, for stimulation does not now find 
the quantity of energy as readily available or in such a 
composition as to be at once released. Repeated stimu- 
lations have called forth a condition of apathy which is 
probably principally due to the absence of easily con- 
vertible substances—i.e., of such as are endowed with 
strong affinities, and therefore facilitate the conversion 
into living force; however, it may also be due to the for- 
mation of certain constant, intramolecular combinations 
which in part may manifest themselves even in visible 
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tissue changes, as in the salivary glands. This condition 
is variably known as atony, fatigue, paresis. The period 
of time, therefore, required to replace energy plays a great 
part in the definite construction of that quantity which we call 
stimulability. The latter is the greater the more readily 
energy can be replaced. (St—= _ if St signifies the capa- 
eity for stimulation; E, the sum of energy; 7, the time 
required to replace the same. ) 

However, if the stimulations act for some length of 
time, with the interpolation of proper pauses, the lesser 
machines of protoplasm, which, until then, had not been 
used, also become active, and every organ, every mus- 
cle always contains a sum of elements not in full work; 
even those that are active do not, as a rule, exert their 
functions to the limits of their capacities. Then the 
active ones also work so much more, so that now the 
same stimulation causes a greater amount of labor to be 
performed. _Practise, therefore, is on the one hand the 
gradual activity of a greater number of machines of 
force to the limits of their capaeities, and, on the other, 
the improvement of the supply of fuel, in that the 
amounts of energy are present in greater quantities and 
in a form which allows of their immediate utilization in 
labor—i.e., therefore, the quickest combination of afüni- 
ties. Adaptation is that form of bodily labor modified by 
practise in which gradually, when the new, more power- 
ful stimulation no longer changesits potencey, a condition 
of stability again becomes manifest in which, therefore, 
an increased but constant additional production is accom- 
plished. Of course, after it has adapted itself to greater 
requirements, the organism no longer, or at least not in 
a form visible to us, reacts to the former small quantities 
of stimulation. The process of adaptation is naturally 
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only to a certain degree combined with an alteration of 
the chemical constituents in that more resistant combina- 
tions, with constant stronger binding in the molecule, 
are formed. However, it is probably clear that the 
process of adaptation, important as it is to the develop- 
ment, and advantageous to the possibility of the per- 
formance of labor of the individual, would lead to a 
negation of the principal factor of organic life—namely, 
the capacity for stimulation—if it would develop uni- 
formly in all parts and would gradually increase Ifan 
organism should continue to become less capable of stim- 
ulation—i.e., would no longer be capable of produeing 
energy upon maximal stimulations—it would no longer be 
alive, or, at least, it would be very close to the confines 
of death; for life means to develop labor from energy by 
autoregulation (production of processes of causation). 
An organism lives least during that period during which 
the least extra-bodily labor is performed (spores, larv, 
chrysalides, ovum previous to fecundation), or, we might 
say, it shows the least degree of visible labor when it 
least deserves the designation of a ‘living organism.’’ 
Therefore, we call that condition in which a part is no 
longer able to perform extra-bodily labor paralysis (in 
the individual sense). (Such a condition, visible to us, 
is found only in the apparatus which perform extra- 
bodily labor, as in the muscles which are separated from 
their nerves, and in the glands if they do not produce 
any secretions; for the internal labor of both tissues is 
the combustion of higher combinations with the develop- 
ment of heat.) Paralysis in the sense of physical biology 
is the condition of impossibility to create processes of causa- 
tion ( Auslösungsvorgänge), and to produce energy by them. 
Death, then, is that condition of organized matter in 
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which all processes of causation have come to such a state 
of rest that they can no longer be put in motion, since 
the grouping ofthe atoms in the molecule has become so 
firm that the liberation ofliving force would be associated 
with a destruction of the molecule. This isthe condition 
in which molecular oxygen, with exclusion of bacteria, 
no longer exerts an influence upon the organic molecule. 
Putrefaction is that condition in which the organic mole- 
cule, with the development of acid, is destroyed only by 
the action of living organisms, which again are endowed 
with strong reducing affinities. 


vIm 


CONSTITUTION AND THERAPY 


ALTHO it has become old-fashioned to speak of tem- 
perament and bodily constitution, this must not hinder us 
from acknowledging the fitness and correctness of such 
designations in a practical respect, for all phases and 
epochs in the history of therapy are directly or indi- 
rectly connected with the conceptions of the constitution 
resulting from phenomena observed in one or two dis- 
tinet generations of human beings. The systems of 
therapeutics, however great in number, however differ- 
ent they appear to be at the first glance, can always be 
readily reduced to some simple forms by the expert. 
They are all based upon the fact that, in the history of the 
development of mankind, certain peculiarities repeat them- 
selves with tolerable regularity, therefore general therapeutic 
endeavors, to be efficacious, must adapt themselves to these 
peculiarities. Yes, it is safe to say that these endeavors 
cam be efficacious only so long as they duly consider these 
peculiarities, and they must become ineffective and be aban- 
doned by their most eager adherents when the characteristie 
phenomena of life of the generation or generations to which 
they belong are displaced by the often opposite ones of 
another generation. Bloodletting, for instance, can find 
adherents only at atime in which the appearance and 
the plethorie condition of the patients is an invitation, 
as it were, for venesection. But all endeavors in this 
direction must become purposeless, and even lead to 
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therapeutie failures when a vigorous, robust, plethorie 
generation is displaced by one of a nervous-anemie habit. 
It is of greatest interest to pursue these changes 
in the external appearance of man, which, throughout 
the history of medicine, and in the course of the personal 
experience of the individual, if it happens to oceur at 
the turning-point of such periods, are always followed by 
a change of all human endeavors and a reversion of all 
prevailing therspeutic principles, and to study the 
transition and the resultant mental and physical strug- 
gles. Since theaverage of the mental and physical mani- 
festations of the living generation may be designated as 
the expression of an epoch, it follows naturally that (asto 
the European the conception of physical beauty is insepa- 
rably associated with the white color of the skin) the 
constitution also has its share in the determination of 
the ideal of beauty. Therefore fashion, which, after all, 
expresses most precisely only some dürections of human de- 
velopment, and, consequently, also prevails in hygiene, sets 
up requirements as standard which logically result from 
the prevalent qualities of a generation. What we call 
fashions of the day are only the arabesques that make 
due allowances to the necessary alterations of taste, to 
the craving for change. The law which manifests itself 
in fashion, or rather hides itself behind it, is the expression 
of a certain direction of mental or physical development 
which we are bound to follow, since it must, with 
mechanical preeision, lead to the attainment of certain 
physical or mental conditions. The prevailing fashion 
through which the natural law manifests itself seems 
gradually to effect, by means of the corset, certain trans- 
formations in the organs of the female body. Women 
of certain elasses, or some of the women of all classes, 
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are to be qualified to attain another stage of develop- 
ment bearing some relation to the emancipation of 
woman (possibly being its preliminary condition), and 
hence the inexorable law compels them to lace the thorax 
until the new condition of development will have been 
reached. The fashion of the day, always transitory, con- 
siders only the requirements of contrast; it alters and 
changes external appearances. But, whether the outer 
garments are rich in folds, showing actual waste of 
material, or whether they eling closely to the body, the 
tight lacing of the body remains the same; in fact, it 
appears to be most extreme under a blouse with an 
abundance of folds. 

Whereas thirty years ago a florid color of the face, a 
moderate adipose tissue, wide hips, large muscles, and a 
good appetite were considered indications of good health, 
fashion’s ideal during the last decades is a pale com- 
plexion, a very modieum of adipose tissue, anda slender 
waist. In accordance with this ideal, fashion also 
decrees that one heed the requirements of the body in 
regard to food and drink as little as possible. We act- 
ually observe that all endeavors of fashion and even of 
fashionable therapeutics have followed and still follow in 
the same direction. Antifat and starvation eures are 
the order of the day; the mode of living of all classes, 
especially of those that set fashion, is in every direction 
contrary to the true hygienie requirements for strength- 
ening of the body. All efforts were, and are still, 
directed at converting the plethorie generation of the 
past into an anemico-nervous one. Still, in our opinion, 
this mutation of periods is not an arbitrary one, but follows 
the law of a definite development, and what we call fashion, 
command, and law are only the means by which we are 
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compelled, owing to a mechanical necessity in develop- 
ment, to accomplish what nature requires. Fashion and 
custom are but the outer forms and means under which and 
through which the inexorable law of development is carried 
into effect. But since development extends over periods 
which are far beyond the circle of observation of the 
individual, we became accustomed to consider as an 
isolated manifestation what is nothing but one link of 
a long chain of development, and we are most apt to lose 
sight of the connection of the manifestations. Thus it 
oceurs that our laws and commands are still operative 
while the trend of development has already changed, and 
that we attempt to arrest the course of nature by consid- 
ering as the determining factor not the aim of develop- 
ment, but the outer form under which we observe that 
this development is carried into effect. We thus insist 
upon the observation of this outer form, even at a time 
when a reason for its application has long passed away. 
We are not familiar with the direction of the law of 
development, and, therefore, with a certain inertia we 
persist in the old direction when a new one has already 
been adopted. We still heat our conservatories, despite 
the fact that the sun has been doing its duty for some 
time. We attempt to practise medieine after the old 
method, altho a new generation, arising with new endeav- 
ors and new claims, demands new view-points and new 
direetions.. We seem to forget that the phenomena ob- 
served in the human body develop in the course of 
time, in spite of the apparent homogeneousness of the 
individuals, upon entirely different substrata, and that, 
altho it is always a question only of a very limited circle 
of forms under which these changes take place, the same 
phenomena may be due to entirely different causes, owing 
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to the diversity of the reacting bodies. A. plethorie indi- 
vidual—i.e., one in whom a certain surplus of working 
capital exists in consequence of innate disposition, 
aceumulates fat because he must live on this surplus in 
times of starvation. This accumulation of fat is quite as 
necessary as it is with hibernating animals; it represents 
a physiological saving. Quite different is the accumu- 
lation of fat in the anemie nervous; these either work 
already with a reduced capital of blood, or they lavish 
their capital more rapidly. If accumulation of fat 
becomes manifest in such a subject, it can be due only to 
the fact that the food ingested is not sufficiently digested, 
that they either eat too much, or—the usual case—the 
savings are located in the wrong place. While it is well to 
encourage a moderate amount of fat development in a 
certain form of congenital plethora, since it represents a 
reserve capital, the same condition should be combated 
in the nervous and in the anemic; not, however, in that 
food is directly withdrawn, but by preventingan errone- 
ous method of operation which results prineipally from 
an absolutely or relatively insufficient supply of oxygen. 
We shall again refer to this point later on; here our 
object was simply to show that the apparently uniform 
manifestations may, with an alteration of the substratum, 
yet be due to entirely heterogeneous causes. 

While it is impossible for us to oppose the tendency 
of the period—i.e., the definite direction of development, 
and while we are unable, therefore, to prevent the 
transition from the plethorie to the anemic habitus, still 
our endeavors should exclusively be to render the tran- 
sitions of development as little abrupt as possible, and, 
above all, to limit in time the exaggeration of a certain 
tendency which corresponds to the law ofinertia. We are 
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able neither to arrest the current of development nor to 
direet its course according to our limited comprehension, 
but we can, by correctly antieipating the phases of develop- 
ment, render the resistance of transition that will become 
manifest as slight as possible to the new direction. Much in 
the development of the individual and in that of entire 
generations appears abrupt to us, simply because we, 
endeavoring to persist in the old direction of develop- 
ment, fail to perceive the signs which announce the 
appearance of a new, often opposite, direction of physical 
and mental development. We continue, therefore, our 
attempts to keep the course of development foreibly in 
the old tracks which have become dear and familiar to 
us, until occurrences which will take place with mechan- 
ical necessity demonstrate to us the near-sightedness of 
our reasoning and the insufficieney of our actions. 
Pathological constitutions change in almost regular 
periods—i.e., the generations of human beings vary in 
whom the processes occur which we designate as life and 
disease, and the conditions of existence vary, so that 
the external manifestations from which we infer the 
effects of the conditions of life upon the human body 
are bound to present during a longer period a thoroughly 
varying pieture to the observer. And if at different 
periods the same causes have different effects, or if different 
causes produce the same reaction, it is obvious that also the 
measures serving to aid the individual in the struggle for 
existence (many of which are contained in the endeavors 
which we call hygiene and therapy‘) are bound to change, 
since what was useful in one generation is either not ser- 
viceable or even directly harmful in another, which is at 
variance with the former in almost all its properties. 
Hence the physician, no less than the legislator, must 
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not under all eireumstances deduce from the experience 
of former periods a binding form for a later one. He 
must be able to comprehend the signs of the times, in 
order to judge correctly just when a new direction of 
development has begun and what course it is taking. 
And then he will be successful only when he does not 
force the old forms upon new material, but finds for the 
new material also new forms, or, among those already on 
hand, at least the forms that are the most suitable. 


IX 


CARE OF THE MOUTH IN THE SICK 


THERE is no dearth of popular and scientific treatises 
on the care of the cavities of the mouth and of the 
pharynx in the healthy and in the sick, since daily 
experience amply teaches us to appreciate the impor- 
tance of this domain of hygiene. Yet ignorance of the 
simplest direcetions or negligence in carrying out the 
necessary measures generally prevails, creating a great 
deal of mischief. 

It is probably in order, therefore, to dilate upon the 
causes of the secondary affections of the tissues of the oral 
cavity that develop almost regularly in the course of 
many disturbances of the general health unless prevent- 
ive measures are resorted to in time, and it is at the 
same time proper to state the simple means permitting of 
an easy prevention of such occurrences. It would surely 
be absolutely wrong to wait for the appearance of mani- 
fest signs of such a disorder before instituting treatment, 
for prevention of disease should be the prineipal aim of 
physician and nurse. This should be all the more so in 
this instance, since the development of pathological dis- 
turbances in the oral cavity not only in itself signifies a 
material aggravation of the original disease, but also 
because more extensive changes of tissue may no longer, 
as a rule, be removed by simple hygienie measures. 

As a danger-signal that announces affection of the 
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cavity of the mouth, I would name: unusual dryness and 
deep red color of the tongue and of the mucous mem- 
branes of the cheeks and gums or palate, cessation of 
seeretion of saliva and of mucus, and diffieulty in swal- 
lowing. Further signs are furnished by the swelling of 
the small follicles of the mucous membrane of the mouth 
and of the base of the tongue, fetid odor from the mouth, 
thiekly coated tongue and gums, bleeding of the gums, 
constant tickling in the throat, tendeney to retchivg and 
vomiting, and obstruction of the nasal cavity. Signs of 
severe affection are formations of ulcers on the gums, on 
the tongue, the mucous membrane of the cheeks, the 
appearance of fungi in the form of white areas upon 
a deeply reddened basis; finally, swelling of the external 
glands in the lower jaw. 

The conditions that cause these changes in bedridden 
patients are those disturbances which affect the normal func- 
tions of the body in general or those of the digestive appa- 
ratus, of which the oral cavity forms a partin particular. 
In other words, any one who is fully conscious, moves 
readily and has appetite, is less subject to disturbances 
of the functions of the organs of the mouth than those 
who are unconscious, paralyzed, suffer from chronie 
weakness of the digestive organs, or are affected with 
febrile diseases. Patients who use powerful drugs, such 
as iodin or mercury,' or those who, owing to general 


11 wish to point out that thus far I have always succeeded in preventing 
affection of the gums from the use of mercury preparations even in those cases 
in which a marked individual irritability was present, provided, in accord with 
the old experience, the measures for the treatment of the oral cavity were 
applied one to two days previous to the employment of the drug and were con- 
tinued during the entire course of the mercury treatment. Energetic 
mechanical cleansing and rinsing with mild astringents (bitter) may be aided 
by (powdered) boric acid, of which a small knife-tipful should be rubbed, two 
to three times daily, over the outer surface of the gums. 
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debility, are ordered to use strong aleoholie drinks (wine, 
brandy), require a careful surveillance, as do also patients 
with carious teeth, and smokers and chewers of tobacco. 
(Alcoholie liquors and tobacco smoke, as is well known, 
irritate the tissue of the mucous membranes particularly, 
because they withdraw large quantities of water from 
them.) But febrile patients, above all, are exposed to 
functional disturbances of the mucous membrane of the 
mouth and pharynx, and careful hygiene of the mouth 
from the outset is therefore a prime requirement. 

The following four factors may be designated as causes 
of secondary affections in the region of the oral and 
pharyngeal cavities: (1) Deficient activity ofthe mechan- 
ical function of the organs of the mouth. (2) Deficient 
function of the glands and other organs of secretion in the 
mucousmembrane. (3) Lesions of the otherwise normal 
mucous membrane, which are due to the action of cer- 
tain abnormal local causes (for instance, decayed teeth, 
which favor the colonization of fungi), or to the absorp- 
tion of strong irritants ; see above. (4) The unfavor- 
able influence exerted upon the vital activity of the tis- 
sues of the oral cavity by general distwrbances of nutrition, 
and especially by febrile processes, the effect of which is 
manifest even to laymen, in that lips and tongue become 
absolutely dry. 

The condition of the mechanical functions of the 
organs of the mouth especially deserves particular con- 
sideration; for the act of chewing and grinding of the food 
in the mouth is connected not only with a thorough cleans- 
ing of the surface of all parts that come in contact with 
the food, but, above all, with a marked stimulation of the 
specific secretory activity of the mueous membrane, upon 
which again depends to a great extent the nutrition of 
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the tissue. It should not be forgotten that the activity 
of the mucous membrane is restrieted not only to the 
function of the glands which serve to secrete mucus and 
saliva, but it also effects the secretion of certain sub- 
stances, dissolved and gaseous, which are of importance to 
the preservation of the organism. Energetie mastication 
is quite as necessary, therefore, to preserve the working 
capacity of the tissues of the mucous membrane of the 
mouth as certain movements of the eyelids (winking, 
etc.) are essential to the normal condition of the con- 
junetive. The contractions of the muscles of the body 
in walking and in gymnastie exercises also promote, as 
is well known, the function of the eutaneous surfaces, the 
supply of blood and heat, and the secretion of the sweat- 
glands. In asimilar manner should the rubbing movements 
performed in washing the body be considered as an espe- 
cially important form of hygienic action affecting the skin. 

It will be readily noted that people with otherwise 
normal condition ofthe teeth, who partake of a relatively 
coarse food requiring uncommonly vigorous mechanical 
action of the organs of the mouth, comparatively rarely 
suffer from diseases of the mouth, and that, for instance, 
‚fetid breath occurs only when the process of chewing has 
been latent for some length of time—when, for example, no 
food has been eaten for some time, as early in the morn- 
ing. So, too, in toothache—persons suffering from a 
defeetive tooth naturally chew on the other side of the 
mouth—we find that pathologieal processes of the oral 
mucous membrane (not caused by injuries or by the 
direct effect of the affected tooth) are much oftener 
found upon the unused side. Persons, also, who do not 
treat their oral mucous membrane in the proper manner, 
who smoke much, eat their food without regard to its 
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temperature, and who partake of plenty of strong alco- 
holie drinks, suffer more frequently from functional 
disturbances of the organs of the mouth (e.g., fetid odor 
from the mouth, catarrhal manifestations and ulcerative 
processes), than those who duly consider the simple 
directions of oral hygiene. That small children who are 
still without teeth are often affected with diseases of the 
mouth, especially during summer, depends, probably, 
as we wish to state incidentally, not only upon the great 
tendeney to decompose of their principal food, milk, but 
also upon the lack of energetic activity of the organs of the 
mouth, since the work required for the formation and 
disposition of every bit of solid food is absent in the 
nursling, and the movements of sucking are not always 
a sufficient substitute. 

Asthe natural and rational manifestation of the me- 
chanical function of the muscles of mastication is essen- 
tial to the preservation of healthy oral organs, so also 
the partieipation is important of that form of activity of 
the mucous membrane which we designate as the faculty 
of secretion in its broadest sense. The activity of the 
glands, if the mucous membrane is to functionate nor- 
mally, must be stimulated in the proper manner; the 
supply of water and nutrition from within and from 
without must take place in a suffiecient manner—i.e., the 
blood must contain the dissolved substances that are 
essential to the proper performance of the funetions, and 
the fluid coming in. contact with the mucous membrane must 
be of normal quality—not too deficient of water, not too 
hot or too cold, not too acid or too, salty. Attention 
should also be paid that neither a mechanical irritation 
of the tissues takes place by unusually pungent and hard 
substances, nor a chemical one by corrosive or burning 
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substances. It is essential, above all, especially to con- 
sider and regulate the supply of water in an organism 
affected with fever, in order to prevent exsiccation of the 
tissues—the greatest hindrance to the normal activity of 
the mucous membrane. 

As yet we have not referred to the harmful influence 
of baeteria inhabiting the oral cavity in large numbers, 
which unquestionably to a great extent cause the decom- 
position of the contents of the mouth, and in a number 
of cases give rise to other affections of the oral cavity. 
It is necessary, therefore, briefly to discuss this point, 
since, owing to the modern theory of bacteriology, these 
micro-organisms are, unfortunately, considered to be the 
sole etiological factor, and the conception too excelusively 
acknowledged to be true that care of the mouth which does 
not, above all, consider the extermination of these smallest 
organisms must necessarily be ürrational and a priori in- 
effeetive. 

However, according to our opinion, which is prob- 
ably shared by many experienced practitioners, the 
harmful effects which are ascribed exclusively to micro- 
organisms primarily depend upon other eireumstances. 
At any rate, certain preliminary conditions must be com- 
plied with before these enemies can disturb the functions of 
the tissues, or, as it is called to-day, can become patho- 
genic—i.e., change from external spongers to true parasites, 
to inhabitants of the tissues proper. 

Well-known simple investigations are sufficient to 
show that the normal condition and the faculty of func- 
tion of all structures of the oral cavity, especially of the 
mucous membrane, are by no means influenced by the 
presence of a very large number of the most various, also of 
he so-called pathogenic, forms of bacteria. Bacteria are 
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harmful in those localities only in which the vital activity of 
the mucous membrane, owing to some alteration of the 
funetional conditions, has been from the onset perma- 
nently and severely damaged in such a manner as to 
abolish the normal power of resistance to the parasites. 
This being the case, not only does the slightest lesion 
create favorable conditions for the entrance of miero- 
organisms, but the bacteria also penetrate the apparently 
normal surface of the epithelium— which has become 
loosened, as it were—and reach the deeper layers, finding 
there chances for accumulation and propagation which 
are the more unlimited the more the energy of the 
tissues had already been impaired. 

Since the principal condition for the aggressive faculty 
of the bacteria is the possibility of undisturbed develop- 
ment, and since a quiet development is secured only by 
their firm adhesion to the mucous membrane, insuffieient 
motion of parts, on the surface of which parasites are lodged, 
greatly contributes, as mentioned above, to the multiplica- 
tion and strength of the microbes, immaterial whether 
sufficient exereise of the parts, essential to health, be pre- 
vented by unconsciousness, painfulness upon chewing, 
a change of the secretory function due to, or manifested 
by, dryness of the mucous membrane, or some other 
functional defect of the tissues. 

That this circumstance really supplies one of the most 
frequent causes for the origin of affeetions of the mouth 
in persons already diseased can be gathered from the 
fact that in children, as well as in adults, even simple 
but strong mechanical action upon the oral mucous mem- 
brane will in a certain manner serve as a substitute for 
irritation by the food. For instance, if chewing and swal- 
lowing motions are produced by frequent energetie friction 
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of the mucous membrane of the cheeks and of the tongue with 
a moist cloth, causing an increase of the seeretion of the 
mucous membrane and the expulsion of the adherent 
mucus, it will, in cases that are not advanced too far, 
usually result in rapid arrest and cure of the develop- 
ing affeetion of the mouth. Proliferations of the oidium 
albieans (so-called thrush)— yes, even ulcers—disappear 
more rapidly and more certainly by the aid of this simple 
method than by the employment of strong solutions of 
antiseptie substances. In fact, it is imperative to be 
very eareful with the latter in many cases, since some- 
what strong concentrations are directly injurious whenever 
the original pathological process has already caused a cer- 
tain disturbance of nutrition. 

Since, furthermore, an incaleulable part of the poison- 
ous substances contained in many of these antiseptie 
gargles is passed into the body (the mucous membrane of 
the mouth possesses, as is well known, a considerable 
faculty for absorption, which is not always sufliciently 
taken into consideration), the employment of such solu- 
tions should be avoided as much as possible in patients 
that are to a certain extent weakened. 

Only the consideration of these peculiar conditions 
furnishes an explanation for the frequent, apparently 
paradoxical, observation that disturbances of the mucous 
membrane ascribed to microbes become aggravated par- 
ticularly after the application of strong antiseptie sub- 
stances, and that even the fetid odor of the cavity of the 
mouth and ulcerative and inflammatory processes in- 
crease so long as the concentration of the remedy is made 
stronger. On the other hand, the employment of the 
mildest agents results in rapid improvement because 
these exert a favorable influence upon the nutritive con- 
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ditions of the tissues. However, in judging the effect of 
antiseptics, which may also be quite advantageous under 
Some cireumstances, it is necessary to consider that 10 
factors must always be taken into account in this form 
of treatment—namely, the real antiseptic power which 
causes the direct extermination of the germs, and the 
mechamical treatment of the mucous membrane, which is 
indispensable, and, therefore, is always practised simul- 
taneously, and which, as we have seen, in itself exerts a 
considerable healing power. It should be further con- 
sidered, to arrive at a correct estimation of the value of 
such methods, that an effective destruction of the germs 
can be accomplished for a short time only, even with the 
greatest of care, since every breath draws in new bac- 
teria. We must also remember that a permanent destruc- 
tion of the germs may possibly be directly harmful in 
that.a certain quantity of the germ contents of the oral cav- 
ity is probably of great importance for the process of diges- 
tion. There are many reasons for assuming that the 
germs which are present in the digestive canal contrib- 
ute materially to the spltting up of the food material 
ingested, which is essential to a produetive process of 
digestion, and in this manner play an important part in 
the course of this process, especially in individuals with 
enfeebled digestion. 

We are in the habit, therefore, in the treatment of 
diseases of the mouth which may develop in the course 
of acute or ehronie general affections, to abstract entirely 
from bacterieides—i.e., from substances which have the 
faculty of ecoagulating albumin or of produeing corrosive 
act on—and to employ simple mechanical eleansing in 
preferencee. This method may be essentially enhanced, 
it is true, by the additional use of finely pulverized sub- 
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stances possessed of slight antifermentive action, such 
as borie acid, charcoal, or potassium chlorate, as powders 
of this sort combine mechanical with chemical effects, and, 
above all, rapidly lead to the removal of the fetid odor 
due to the decomposition of the contents of the mouth, 
which is most troublesome to the patient and his sur- 
roundings. For the same reason, in eleansing the cavity 
it is advisable to add to the water (which should be cold 
and tepid in the case of febrile patients who suffer from 
chronic affections and have no fever, and whose tongue 
is strongly coated) small quantities of ethereal sub- 
stances (peppermint, anis, Cologne water) or ofastringent 
remedies (tineture of myrrh, quassia, calmus), since 
bitter substances in particular greatly stimulate the 
activity of the mucous membrane. 

The following maxims regarding the care of the oral 
cavity in disease may be inferred from the above : 

(1) Patients with normal digestive function, who are 
free from fever and are conscious, require no treatment 
other than that during health. 

(2) Patients, especially small children and persons of 
advanced age, whose appetite is materially diminished, 
or who partake of nothing but liquid nourishment, must 
eleanse their mouth the more carefully the less solid food is 
taken which requires mastication. Such patients should 
gargle several times a day with lukewarm water, to which 
a little saltor a few drops of tincture of myrrh or Cologne 
water (see above) should be added, to stimulate the se- 
eretion of mucus. In cases in which a tendency to 
hemorrhages of the gums exists, or in which the teeth are 
defective, it is advisable to rub, twice a day, a small 
knife-tipful of powdered borie acid between the lip and 
the border of the gum. 
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Patients with artificial teeth should remove them tem- 
porarily in case of loss of appetite, or in chronic gastrie 
affeetions in which solid food is prohibited. 

(3) Patients whose sensorium is not quite clear should 
several times a day be subjected to a careful examina- 
tion of the cavity of the mouth, as they are very apt to 
ineur small lesions by biting or by pressure of the teeth 
against the lips. Ulcers arising from such lesions, or 
from inflammation of the small follieles, are best touched 
forthwith with powdered boric acid, or with a small 
quantity of powdered potassium chlorate. The small 
lesions in the corners of the lips heal readily, as is well 
known, if they are rubbed off with a clean celoth and 
touched with boric acid, or rubbed with vaselin. 

It is also important, in patients of this category, to 
wipe teeth and gums and the folds of the mucous mem- 
brane every two to three hours (day and night) ener- 
getically with a moist cloth, at the same time exerting 
an energetic pressure upon the base of the tongue, So as to 
produce retching movements, which are able to sup- 
plant, in a measure, the normal movements of mastica- 
tion absent in these cases. Such an irritation of the base 
of the tongue and of the pharynx not only causes an 
energetie contraction of all parts of the muscular structure 
of the pharynx, but it is also conducive to an increase of 
the activity of all salivary and mucous glands, which is 
of greatest importance for the flexibility of the parts. 
Altho the above-described measure sufices in most per- 
sons, there are cases in which the irritability is dimin- 
ished to such an extent that irritation of the base of the 
tongue does not produce sufficient retching movements, 
and, therefore, can not contribute to the removal of the 
viscid mucus adhering to the posterior parts of the 
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throat. It becomes necessary in these cases to pass di- 
rectly over the parts of the pharynx with a pledget of 
eotton attached to a handle, or with a moist feather, and 
to repeat these measures, according to the severity of the 
case, morniog or evening, or as often as circumstances 
seem to require it. Patients who breathe with the 
mouth open should have moist air in their room. It is 
often also of advantage to reduce the loss of moisture by 
placing a damp muslin cloth upon the mouth. It is 
almost always possible in such a manner to prevent the 
development of an affection of the oral mucous mem- 
brane. 

(4) In febrile patients it is necessary, above all, to look 
after a plentiful supply of water. Drink should be given 
to them at least every hour, either cold water or a mildly 
acid lemonade. The water serves not only to prevent 
the drying of the parts, but it also assists in stimulating 
the activity of the glands and in preserving the entire 
funetion of the mucous membrane. Unless we are deal- 
ing with ineurable cases in which the patient is still able 
to swallow without diffieulty, it is often possible, difficult 
as it may appear at the first glance, by means- of ener- 
getic and intelligent care, within a very short period to 
bring about the normal condition of the mucous mem- 
brane of the mouth, even in a neglected and unconscious 
patient whose oral mucous membrane and tongue are 
covered with a thick, brownish-yellow coating, and whose 
lips are fissured and covered with crusts: It is safe to 
say, therefore, that, apart from the exceptions mentioned 
above, dryness of the oral mucous membrane, marked ac- 
cumulation of eoating in the mouth, or the development of 
oidium albicans in febrile patients are always signs of insuf- 
fieient or incapable nursing. Itis by no means sufficient 
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to wait until the patient demands Auid, but drinks should 
be incessantly administered to him—naturally in the 
proper manner. He should be coaxed to drink by words, 
and incited to do so by cleansing and moistening his 
mouth, and then placing a few drops of fluid upon his 
tongue by means of a teaspoon. The act of swallowing 
once being produced, the patient usually will readily take 
a larger quantity of fluid. 

The condition of the mucous membrane of the lips should 
also be especially considered, since exsiccation, which 
oceurs very rapidly at this locality, might, if noticed too 
late, give rise to deep fissures and ulcerations, and, con- 
sequently, to marked disorders. 

Many patients are prevented from taking fluids merely 
by the sensations of pain caused at every touch in the dry 
and fissured mucous membrane of the lips. Swelling of 
the Iymph glanids arising in connection with inflamma- 
tory processes of the organs of the mouth and throat is 
also frequently the cause of resistance to the reception of 
fluids, since it impairs the motion of the jaws and, with 
it, the opening of the mouth. Children are especially 
subject to this form of disturbances, and they manifest 
their irritability distinetly enough, in that they con- 
stantly pluck atthe dry, itching, and burning lips. Itis 
advisable, therefore, at once to anoint the mucous mem- 
branes of the lips of all febrile patients several times a 
day with vaselin or with lard. Painting the entire oral 
and pharyngeal cavities with oil, lard, or well-diluted 
glycerin is also of advantage in cases of long duration. 

Any one who has once become familiar with the dis- 
turbances of the general health and nutrition oceurring 
in consequence of negleeting the care of the mouth in 
patients, and who has observed the retardation of conva- 
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lesence eaused thereby, will readily comprehend why we 
have particularly emphasized the importance of the care 
of the mouth in general affections, and not only enumer- 
ated the usual measures, but also, and above all, explained 
the reasons for their application. 

The nursing of the patient is of greater importance 
than is generally admitted by the multitude confiding in 
medicines. It is essential, therefore, that the nursing be 
intelligent, and accommodate itself to the personal condi- 
tions which create the importance of theindividual case. 
There is nothing in nursing that is insignificant and petty, and 
nothing is more beneficial to the sufferer than the con- 
vietion that his nurse will readily recognize trifling com- 
plaints, special desires, and requirements. 
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SOME REMARKS ON INFLUENZA 


REGARDING the prognosis of influenza, it seems that it 
is a very favorable one in our epidemie, and I believe 
that, in harmony with the observations of the former 
authors, this result will be arrived at in every instance 
in which, with a painstaking critical sifting of the 
material, only those cases are taken as a basis for 
influenza statisties which manifest the typical character 
of influenza, all cases being excluded which, occurring 
with a principally catarrhal character or with severe pul- 
monary complications, suggest the suspicion that we are 
dealing with affections which very often also occur at 
other times during unfavorable seasons—notably in win- 
ter—and which so frequently prove fatal to debilitated 
individuals and to those of advanced age. 

That catarrhs and affeetions of the respiratory tract, 
croupous pneumonia, delirium tremens, and fatal termi- 
nations in general have become extremely frequent does 
not prove that influenza plays a part in this connection, 
but it points only to the fact tha‘/ the noxa which we 
regard as the cause of influenza is especially favored 
by, or is only accompanied with, a number of elimatie 
changes which must be regarded as harmful to the well- 
being of man, especially of those that are subject to the 
influences of the outside world. 

Altho we do not hesitate, as stated above, to consider 
influenza as a well-characterized epidemic disease, still 
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we are far from looking upon the infectious character of the 
malady as being established even with a slight degree of cer- 
tainity, especially if a contagium vivum is assumed to be the 
cause of the affeetion without sufficient foundation by 
means of conclusions from analogy. However, since 
theoretical deductions in such questions are not conclu- 
sive, and since important reasons can naturally also be 
adduced in favor of an opposite opinion, we wish only to 
emphasize here that the micro-organism of influenza 
deeidedly requires for its development the cooperation of 
certain climatological factors which cannot at the present 
moment, it is true, be precisely outlined. This is suffi- 
ciently evidenced by the coinceidence of so many affections 
and the increase in the number of deaths. 

The contagiousness of influenza must be emphatically 
denied, according to our experience. Ifin the face of an 
almost unprecedented erowding of our hospitals, with 
partly very insufficient ventilation, and in view of the 
excessive demands made upon the nurses, a well-defined 
transmission either from one patient to the other or to any 
of the nurses had not been observed, communicability of 
influenza from one individual to the other can only be a 
very rare oceurrence. Two or three cases occurring in . 
the wards among the nurses, which at first ineurred the 
suspicion of being influenza, were, on further observation, 
recognized as diseases of.a different nature (erysipelas), 
or as not demonstrative, as infection might also have 
taken place outside of the institution. 
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THE BACTERIAL ETIOLOGY OF PLEURISY 


To INVESTIGATORS during the last decade bacteriolog- 
ical examination of pleuritic exudates was of chief inter- 
est. But it can safely be said that this method of inves- 
tigation here, as well as elsewhere, has led neitherto any 
conclusion free from objections concerning the pathogen- 
esis of pleuritie affections in general, nor to a positive 
recognition of the etiology in particular. Neither did 
the new methods, cultivated with such zeal and allegedly 
so important for practical purposes, supply any founda- 
tions for essential progress in medical judgment and 
action. 

The fact especially demonstrated by all authors, that 
schizomycetes are absent in the overwhelming majority of 
cases of sero-fibrinous exudates, speaks more loudly than 
anything else for the truth that the presence of microbes 
can not be identical with the demonstration of the general or 
special causes of inflammation of the pleura. 

The auxiliary hypothesis that the generators of inflam- 
mation can not exist in serous fluid is scarcely suflicient 
for a satisfactory explanation of the negative bacterio- 
logical result. For, firstly, congealed serum is not abad 
soil for microbes as a rule, and, secondly, it is admitted 
that they are frequently found in fluid serum. 

Further, suppurative exudates of a non-tubereulous 
nature always contain micro-organisms (generally even 
of various kinds), and their presence is not due only to 
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their transmission by round-cell phagocytes, as proved 
by the above-named fact that in many cases of serous 
exudate they are also found to be poor in cells. 

To solve these contradictions it becomes necessary to 
set upa new hypothesis—namely, that the mierobes reach 
the exudate only in those cases in which they are not 
retained on the interior of the tissue. However, since a 
very lively intercourse is always present between pleura 
and its contents, as is shown by the absorption of the 
most various substances injected into the pleura, the 
assumption is not very plausible of such an absolute 
retention in the tissue, the surface elements of which, as 
is well known, continually desquamate in more marked 
inflammatory processes. 

All these reasons lead us to believe that, besides 
microbes as the generators of serous and fibrinous exu- 
dations, chemical substances or physical irritants of a 
known or ofan unknown nature (heat, cold, the blood 
mixture) may possibly be active. These irritants, how- 
ever, in comparison to the pyogenie microbes, should be 
to a certain extent considered minimal, or they may also 
be different from them as to quality. 

There can be no doubt that micro-organisms play an impor- 
tant part in suppurations, altho not an exclusive and perma- 
nent one. It is quite certain that suppuration, the pleura 
being once predisposed in a definite manner, is maintained 
quite as much by chemical substances (products of microbes) 
as by the microbes themselves. The fact that in empyema 
free from bacteıia a free evacuation of the pus is alone suffi- 
cient to cause a cure, isatleast in favor of the assumption that 
pus free from bacteria also contains substances which main- 
tain suppuration. 

The general results of baeteriologieal investigation, 
based upon an article of Jakowski, who utilized as ma- 
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terial fifty-two cases of his own, and two hundred and 
fifty from other sources, may be summarized as follows : 

(1) Neither in serous nor in purulent and ichorous 
exudates is it always possible to demonstrate bacteria. 
However, the negative finding becomes certain only after 
numerous culture experiments, mieroscopic examinations, 
and inoculations. 

(2) Serous and suppurative exudates should be con- 
sidered as tuberculous if no bacteria can be demon- 
strated. 

(3) The majority of idiopathie, non-tubereulous pleu- 
risies are caused by the pneumococeus of Fränkel. 

(4) Fränkel’s pneumococeus is principally in evidence 
in metapneumonic and parapneumonie pleurisies; it is 
often found in association with streptococei and pyo- 
cocci of the most various forms, also in cases in which 
no Supperation supervenes. It appears, however, that 
exudates looked upon as due to mixed infection with 
more than one species of microbes have a greater ten- 
dency to suppuration than the first-named variety. 


The microbes of the original disease—tubercle or typhoid 
bacilli, bacterium coli, ete.—are often found in purulent exu- 
datesin association with the so-called generators of pus. Of 
course, those forms of inflammation must also be regarded as 
mixed types in which the real pyogenic agent is doubtful. 
Mention may be made, however, that the demonstration of the 
pyogenic action of the tubercle and so-called typhoid bacilli 
has not as yet been made beyond question. 4A priori it may 
be taken for granted that they, as well as their products, are 
capable of producing the highest grades of inflammation, 
provided a favorable tendency is present. 

Some authors (Loniga, Pensuti, Fernet) have attempted to 
prove that a serous pleurisy might also be produced by 
typhoid bacilli alone, or, more correctly, that exudates de- 
veloping in thecourse of typhoid fever contain only the bacilli 


BACTERIAL ETIOLOGY OF PLEURISY ıı5 


which to-day are designated as typhoid bacilli—which, how- 
ever, had better be designated as a variety of the bacterium 
coli commune developed under special conditions. But 
since, in the majority of cases, no microbes at all are found 
in the serous exudate of typhoid fever patients, the proba- 
bility of the assumption of the above investigators is not very 
great. 

The large, chain-forming, isolated cocci found by Ehrlich in 
the malignant forms of puerperal fever and regarded by him 
as a most unfavorable sign, are probably also without the 
pathognomonice significance ascribed to them. 


It follows that serous exudates are by no means char- 
acteristically differentiated from all other forms of exu- 
dates, for they often contain, even if they do not show 
any tendency whatever to suppuration, forms of microbes 
which are considered as specific pyogenie agents. On 
the other hand, often no micro-organisms are found in 
empyema, and the pneumococeus of Fränkel is common 
to serous and purulent exudates. 

Microbes are often entirely absent in the empyema of 
the tuberceulous, and the tuberele bacillus is such a rare 
oceurrence that we are in such cases compelled to think 
either of a mistake in observation, an aceidental admix- 
ture, or of a communication of a tuberculous focus with 
the pleura. 

Very special precautions should be undertaken in the bac- 
teriological investigation which, according to modern views, 
is to furnish the prineipal basis for the prognosis of the case 
from sputa and pleural exudates that contain only small 
numbers of tubercle bacilli. This will prevent gross diagnos- 
tic errors which might otherwise slip in through some tubercle 


bacilli, which may have originated from former investiga- 
tions, remaining upon the glasses or in the staining fluids. 


It is diffieult to explain the fact of the absence of the 
tuberele baeilli in tubereulous exudates, and to deeide 
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whether they are fully destroyed amid the number of 
pyogenic organisms, or whether they continue to exist 
in the form of nondemonstrable spores—possibly in the 
cheesy substance of the tuberculously degenerated glands 
and joints ! 

"The first assumption has not much in its favor, since 
pyogenic micro-organisms are not encountered, either, in 
a large number of cases of tubereulous empyema. It is 
probable, therefore, that the tuberculous exudate is not 
a very favorable soil at all for the ordinary forms of mi- 
crobes. Yet, many indications point to the fact that 
suppuration in these cases is not called forth or main- 
tained by microbes, but by chemical products which, 
since they can not be fully removed or eliminated by the 
irritated tissues, maintain a condition of irritation until 
the evacuation of the entire fluid which eontains the 
main substratum of the irritation causes the advent of 
normal irritability. 


It is well known that injection of pleural exudates into the 
abdominal cavity of guinea-pigs did not always cause tuber- 
culosis. Culture and inoculation experiments with ingre- 
dients of such exudates upon soils especially adapted to the 
development of tubercle bacilli have also been devoid of any 
results. It appears that, for instance, sterilized, congealed 
pleural fluid does not furnish a nutritive soil for tuberele 
bacilli until about one-half the quantity of veal bouillon with 
glycerin is added to it before coagulation. Atany rate, the 
bacteriological conduct of the pleuritic exudation and 
empyema in the tuberculous shows that also the manifold 
investigations in the domain of development of microbes did 
not lead to a satisfactory answer to the questions interesting 
the physician of the relation between tuberculosis and pleu- 
ritic processes. 


In overestimating the significance of infeetion as the 
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most important etiological faetor, it was erroneously 
assumed that puneture, or exploratory puncture, was the 
prineipal cause of the introduction of carriers of infecetion 
into the pleura.. We can not acquiesce to this opinion 
at all, as such an event is apt to occur even in punctures 
that are performed with all antiseptie precautions, and, 
as clinieal observation in the past Kas shown, serous 
exudates which already contain numerous pus corpuscles 
rapidly change into purulent exudates even in the entire 
absence of any extensive operative interference. 

It appears certain to us, by reason of long-continued 
observation, that punetures carried out under the usual 
precautions can not contribute to suppuration or putrefac- 
tion, in that numerous generators of infection are introduced 
into the pleura by such measures. For observations in 
ascites, on the one hand, show that suppuration of the 
fluid, or peritoneal inflammation, does not oceur even 
after numerous punctures and under the most unfavor- 
able conditions. On the other hand, it should be con- 
sidered that the smallest quantities of microbes which 
might happen to cling to the instrument are bound to 
be stripped off in the tissue of the puncture canal. In- 
fection by means of the cannula of the syringe, or of the 
trocar, should be first manifest, therefore, by inflamma- 
tion of the puncture canal—a very rare occurrence 
which, if it does take place, may also be caused by sub- 
sequent infeetion of the open canal. 

Altho, therefore, we are skeptical regarding the assump- 
tion that the infection in punctures is always the cause of 
suppurations of exudates, still the possibility of harmful 
effects of mechanical interference does not appear to be en- 
tirely out of question under certain circumstances. 


We donot wish to deny that puncture and aspiration, as 
well as a sudden evacuation of the pleura, may occasionally 
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act as a considerable mechanical irritant, especially if the 
interference takes place while the tissues are markedly in- 
flamed, or if aspiration is performed too extensively, or is 
accompanied with frequent shifting of a large trocar. It is 
surely not impossible that, granted the predisposition to in- 
creased reaction, such a maximal mechanical irritation also 
serves as the process of causation for the especially intense 
activity of the tissue which we call suppuration. 


Carriers of infeetion are probably always present in 
ichorous suppuration, being introduced through the 
lymph channels and by the channels of the pulmonary 
pleura, or by cells which migrate through the pleura from 
the Jungs. However, the bacteriological etiology is not 
quite clear in this instance either, as micerobes may be 
absent also in ichorous exudates. 


We do not consider a spontaneous decomposition of a fluid 
rich in albumin to be beyond the reach of possibilities, since 
the preservation of a certain composition of cavity fluidsand 
secretions depends alone upon the conserving influence of the 
normally functionating tissue of the cavity wall. The con- 
ditions in sterilization by highest degrees of heat are surely 
not identical with the conditions of asepsis in the organism. 


The conelusion obtains, therefore, that bacteriologieal 
investigations have failed to clear up the most important 
questions in the etiology of pleurisy. For the presence of 
specific pyogenic organisms, of streptococei and staphy- 
lococei of the most varied forms is not necessarily con- 
nected with the transformation of the serousexudate into 
a purulent one, and the requirements for the formation of 
pus are as little known to-day as the causes of the various 
‚forms of inflammation of the pleura. 

Upon the basis of our experience we must also deny 
that bacteriological examination of exudates, so exten- 
sively practised during the last decades, furnishes any 
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essential elue for the elinical discernment of the case and 
especially for prognosisand therapy. Wearenotinclined, 
either, with the mere presence of the pneumococeus (A. 
Fränkel) always to establish a favorable prognosis and 
to prediet spontaneous cure, or to prognosticate abso- 
lutely unfavorably if several forms of pyogenic organisms 
are present, because surgical operations lead rapidly to 
favorable results even in the most complicated form of 
suppuration. 

The absence of any and all bacteria in a purulent exu- 
date does not safely argue, as some authors would have 
us believe, the tuberculous nature of the exudate, nor can 
tuberculosis be excluded, as mentioned above, if tuberele 
bacilli are absent. 

A positive finding of streptococei always excludes the pres- 
ence of tubercle bacilli, according to Sacaze. However, this 
author also arrives at the conclusion that the presence of 
streptococci is by no means determining for the development 
of a suppurative process. 


XI 


THE BACTERIOLOGICAL ETIOLOGY OF ENDOCARDITIS'’ 


EVER since Kreysig first traced a number of changes 
in the interior of the heart to inflammation of the endo- 
cardium, the domain of endocarditis, so important to the 
physician, has been most minutely studied from clinical, 
anatomical, and experimental standpoints. This was 
lately supervened by the endeavor to utilize the results 
of bacteriology—i.e., therefore, to determine the etiolog- 
ical significance of the various micro-organisms in regard 
to endocarditis. However, the views of authors con- 
cerning the frequency of the occurrence of bacteria 
in the different forms of the affection are still widely 
divergent. 

Numerous bacteriological and experimental investiga- 
tions were undertaken to decide this question, resulting 
in many important disclosures. We took the initiative, 
some twenty years ago, by Severing the central carotid 
from its first branches, and from there piereing the 
aortie valves with a probe. These experiments enabled 


1 *: Grundriss der Pathologie und Therapie der Herzkrankheiten ’ [Outlines 
of the Pathology and Therapy of Diseases of the Heart], p.147,etc. Berlinand 
Vienna, 1899. This brief description of the standpoint taken by us for the past 
twenty years—brief because of lack of space—is a compilation of the following 
articles: ‘‘ Ueber artificielle Herzklappenfehler.” Habilitationsschrift, Bves- 
lau, 1878.—Arch. f. experimentelle Pathol. Bd. IX.—Eulenburg’s Real-Ency- 
clopädie, I.-III. Aufl., 1882, 1887, 1895. Artikel ““ Endokarditis. ”—Bemerkungen 
zur Lehre von der Endokarditis, etg. Deutsche med. Wochenschr., 1887, No. 32, 
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us to divide all results into three well-characterized 
groups: 

(1) Cases in which it was impossible, in spite of de- 
struction of the valves or tearing of tendon threads, to 
determine at the autopsies any inflammatory processes, 
or, more correctly speaking, fibrinous deposits in the 
neighborhood of the injured parts. 

(2) Cases which, altho they presented more or less 
numerous excrescences of fibrin in the parts operated 
upon, did not reveal any foreign substances (bac- 
teria), inspite of the most careful mieroscopical examin- 
ation. 

(3) Cases in which micrococei could be determined, 
in eonsequence of the use of imperfectly disinfected in- 
.struments, upon the deposits upon the valves of the 
heart as well as in the embolie foci. These cases showed 
at the autopsies the exquisite pieture of so-called ulcera- 
tive endocarditis. This proves the necessity of a distinet 
separation between purely mechanical insults of the valves 
and infectious processes oceurring in these parts, as ob- 
served in the third category. We believed we were all 
the more justified in designating these latter as septic 
processes, as we were compelled to regard the numerous 
small hemorrhages in the organs, especially in the skin 
and in the retina, as the expression of a high-graded 
alteration of the blood, and not merely as a consequence 
of bacterial emboli. Our later investigations, under- 
taken according to a better method, have taught us that 
an accumulation of microbes is the cause of the smallest 
hemorrhages in the majority of cases, and rarely only a 
decomposition of the blood (see below). In the other 
cases, in which the observation of the most serupulous 
cleanliness tended to avoid the introduction of infectious 
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substances, the injured valves represented later on the 
typical pieture of endocarditis. 

Wyssokowitsch, a pupil of Orth, subsequently, in 
eleven cases of benign endocarditis in man, found no 
miero-organisms in the vegetations, neither mieroscopie- 
ally nor in culture experiments, whereas Weichselbaum 
furnished this proof in both directions in a case of 
verrucose endocarditis (streptococeus pyogenes), so that 
he, as was previously done by Klebs, Koester, and O. 
Rosenbach (the latter only for some of the acute, non- 
malignant endocarditides), determined the myeotie 
origin of non-ulcerative inflammation of the endocar- 
dium. Weichselbaum succeeded also in finding mierobes 
(streptococeus pyogenes and staphylococcus aureus), 
miecroscopically and by culture, in three cases of typic- 
ally ulcerative endocarditis in the foci existing in the 
various parts of the body, in the blood, and in the urine; 
by injection of a suspension into the veins he was able 
to develop the picture of an ulcerative endocarditis. 
But the experiment was successful only when previously, 
according to the method of OÖ. Rosenbach (piereing of 
the aortic valves), favorable conditions had been estab- 
lished in the tissue of the valves for the absorption and 
colonization of the invaders. WYyssokowitsch was also 
able to produce bacterial foci in the valves and in vari- 
ous internal organs by injection of staphylococei and 
streptococci, after previous lesion of the valves. How- 
ever, if he injected the above-named organisms in a weak 
solution or not until several days after the lesion of the 
valves, no endocarditis was produced; nor did this oceur 
when the microbes were injected in a concentrated form, 
but from the skin or from the trachea, or when the 
micrococeus tetragenus, the pneumococeus, or other or- 


ETIOLOGY OF ENDOCARDITIS 128 


ganisms that are usually pathogenie, were introduced 
intravenously. Ribbert attempted to produce myocar- 
ditis and endocarditis without direet preceding lesion of 
the valves. He injeeted a suspension of potato cultures 
of the staphylococeus aureus into the aural veins of rab- 
bits, and thereby produced, besides a typical (embolie) 
myocarditis, frequently a characteristie endocarditis also, 
which, however, was always localized in the mitral 
and trieuspid valves, never in the aortie valves. 
Whereas he at first believed that he could deduce 
the embolie nature of the processes from these find- 
ings, since the staphylococeus aureus had colonized 
there without lesion of the valves, later experiments 
caused him to abandon this view. On the other 
hand, the etiological factor of micerobie embolism to 
explain the oceurrence of endocarditis in man has 
been absolutely established after the convineing in- 
vestigations of Koester. 


The experiments of Ribbert are still, more than those of 
Weichselbaum and the first ones of Wyssokowitsch, open to 
the censure that the conditions which he assumed are mate- 
rially different from those of human pathology; for he 
employed embolic material of relatively considerable dimen- 
sions, and, therefore, he accomplished intense and extensive 
devastations in all organs, since he accords the most favor- 
able soil to the micero-organisms by the disturbances of nutri- 
tion and function caused by his macroscopic emboli, and the 
most unfavorable conditions for defense to the tissues of the 
body. Our experiments, on the other hand, present the con- 
ditions for the study of the disturbances much more clearly, 
as they show that a general infection can be accomplished by 
a comparatively slight infection restricted to the valves; for 
the carriers of infection could adhere only in traces to the 
instruments which had been previously cleaned but were not 
correctly disinfected. Therefore, we first created a mycotic 
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endocarditis and permitted microbiohemia'! to develop itself, 
whereas the later observers produced the general infection 
and left it to chance whether the micro-organisms would also 
select the destroyed valves as points of colonization, besides 
other localities. We were able, further, to produce experi- 
mentally the picture of pure, non-mycotic endocarditis, and 
we have placed alongside of the latter the picture of the 
mycotic variety, with all striking differential points. Atthe 
same time we also furnished, altho we have not especially 
emphasized it, the proof of the importance of individual con- 
ditions in the origin of endocarditis, in so far as our experi- 
ments showed distinctly that sepsis did not develop in all 
cases in which instruments were used which were insuffi- 
ciently disinfected. 


That the experimental production of endocarditie 
affections is favored by a previous lesion of the valves is 
perfectly in accord with the well-known faet that 
microbes circulating in the blood colonize preferably at 
points that are rendered less resistant by a traumatism. 
This, however, by no means solves the important ques- 
tion of predisposition. Apart from the fact that {he least 
experimental lesion creates disproportionately more mis- 
chief than the disorders caused by fever, cardiac weak- 
ness, or other agents in the course of an acute disease, and, 
therefore, apart from the fact that the experiment does 
not actually produce a predisposition to affeetion but a 
direct destruction of tissue—i.e., absolute death of tissue— 
the subject becomes still more complicated in so far as, 
according to the corresponding results of various observ- 

ı This term is not intended to furnish a prejudice regarding the presence of 
smallest organisms in the blood proper, but merely to coina brief designation 
for the general affection which occurs principally in the blood current, analo- 
gous to the former designations, pyemia and septicemia—terms which perhaps 
some day may come to their own when proof has been adduced that the symp- 
tom-complex of the various forms of mycohemia is not so much due to the 


micro-organisms themselves as to the toxins produced by them. —Real-Ency- 
klopädie, II. Auflage, Art. ‘“ Endokarditis.” 
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ers, injeetion of cocei is effective only when it is per- 
formed within two days after the lesion. Orth endeav- 
orsto explain this by assuming that regeneration and 
compensation of the nutritive disturbance of the tissue 
have already set in at this period, as manifested by nu- 
merous mitoses of the respective cells. Still, the question 
remains why, in human pathology, endocarditis oceurs, 
with a perfectly normal heart, within a few days in the 
course of an infeetious disease. Is it really possible that 
the severe traumatie disturbance of tissue, which, it is 
true, is performed with antiseptie precautions, has healed 
sufficiently within two days for infeetion no longer to 
take place, whereas in man tissues become affected that 
previously were perfectly healthy ? Is it not much more 
probable that some flaws are present in the experimental 
demonstration ? Besides, the explanation of Orth con- 
siders only the direct secretion of micro-organisms from 
the blood in contact with the vascular wall, but not the 
mode of embolus of the vessels ofthe valvular tissue as 
urged by Koester. However, the definition of predispo- 
sition is not quite exhausted with the recognition of the 
causes of the mere adherence of active invaders to one 
part of the organism; the reasons are still lacking why 
the adhering microbes are capable of entering the tissues. 
This latter factor is quite as important as the former, 
since the introduction of the miero-organisms— yes, even 
their deposition in the tissues—is not accompanied with 
& direct injury to the organism so long as the energy of 
the directly affeeted cells is suffieient to destroy the 
invading enemy and to eliminate it from the body. The 
above experiments show also that the injected miero- 
organisms may colonize at various other localities in 
which a local predisposition had not been created pre- 
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viously. Especially the latest investigations of Wysso- 
kowitsch furnished the interesting result that the bacteria 
entering the blood adhere most profusely inand between 
the endothelial cells of the capillary walls of organs with 
sluggish eirculation, showing this to be the battle-field 
between the cells of the body and the micro-organisms. 
It may be assumed, therefore, that schizomycetes may 
also colonize in normal valves, altho the latter, in part 
probably owing to their deficieney in vessels and on 
account of their motility, generally offer less chances for 
the adherence of the invaders. 

It follows from the above explanations: Microbes are 
the cause of the affection in the great majority of cases of 
acute endocarditis, even in those in which a direct proof 
can no longer be furnished. Typical ulcerative endo- 
carditis, above all, surely owes its origin to a general 
invasion of mierobes. However, there are cases also in 
which the formation of thrombi, or secretion of fibrin 
from the blood upon the valves, may be brought about 
either by mere disturbances of nutrition in the endocar- 
dium (owing to fever, altered composition of the blood) or 
by irritation by products of bacteria, ete., without the par- 
tieipation of micro-organisms. This condition may be 
favored by the mechanical effect of the play of the valves 
of the heart (to which Kundrat drew attention), in that 
this produces precipitates—after the manner of beating 
blood with a glassrod. These precipitates will then form 
the bases of adherence for the bacteria, cancer cells, ete., 
eireulating in the blood, and in this manner will furnish 
the favoring factors for the development of malign, 
myeotie proliferations observed by Kundratin a number 
of cases. It is possible, therefore, that here, too, & 
secondary mycotie infection may take place, creating the 
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impression of a bacterial cause of the existing changes. 
Which fungus is the cause of the affeetion in the indi- 
vidual case can not be determined with certainty. It 
appears probable that quite a number of pathogenic organ- 
isms play the part of local generators of inflammation, be 
it that a primary, a secondary, or a mixed infection is 
present. It should always be considered in such cases 
that the absence of micro-organisms in the deposits is 
often only an apparent one, and is due to the fact that we 
are probably not yet in possession of the proper methods 
how to render the specific fungus visible by tinetion or 
how to cultivate it. We believe, therefore, that we are 
justified in assuming only one form of endocarditis which, 
according to its intensity and extent, and in proportion to 
the power of resistance of the organism, takes a more or 
less fulminant course and is accompanied with more or 
less marked valvular lesions, either leading rapidly to a 
fatal termination owing to supervening cardiac weakness 
or to multiple emboli, or is followed, unless full recovery 
takes place, by a cicatrieial contraction of the valvular 
tissue with more or less well-defined funetional disturb- 
ancesin the valves. ‘It is true, this definition does not 
include that peculiar form of endocarditis which formerly 
claimed so much attention—viz., acute, ulcerative endo- 
carditis. And, indeed, this form does not belong here, 
for no affeetion of the valves of the heart is present in 
this instance, but a severe general malady, the primary 
cause of which might be a small wound in any part of 
the body as well as an affection ofthe valves ofthe heart. 
The main characteristie ofthis infectious disease, wrongly 
eounted among the diseases of the endocardium, is not 
the, often slight, change of the valves of the heart, but 
sepsis, Or, as we may now term it, mierobiohemia—i.e., 
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a condition of general invasion of the organism by 
microbes and their products. The valvular affecetion is 
only one of the many localizations of the disturbance of 
nutrition called forth by the blood affecetion, or the first 
point of attack of the septie poison. It is not at all 
astonishing that such a severe process developsso rapidly 
Just in diseases of the valves of the heart, because more 
favorable conditions for the energetical action and for the 
easy dissemination of an infecting agent that has entered 
the blood are not furnished by anything but by a pre- 
existing pathological change of the valves of the heart. 
In elinical pictures in which an infecting agent is com- 
municated to the ceirculation from a local affection, the 
similarity of the characteristie manifestations, whether 
the infection is brought about by a lesion of the endo- 
cardium or by another wound, is demonstrated by the 
observations of Litten, who has shown that in infeetious 
processes which arise in any organ—for instance, in the 
genital apparatus in the parturient—the deceptivepieture 
of so-called ulcerative endocarditis may be present, altho 
but slight or no changes exist in the endocardium. The 
main characteristie and the chief danger of this form of 
disease, therefore, is alwaysthe general infeetion, but not 
the pathological condition of the valves. 


The apparently very plausible objection was raised to this 
our opinion that then osteomyelitis should not be considered 
an affection of the bones; however, we do not regard this 
argument to be very conclusive. It is not our intention at 
all, as theabove objection appears to assume, to eliminate 
mycotic endocarditis entirely from the category of heart dis- 
eases, but only that form in which the local affection either 
has changed into a general disease or represents only a mini- 
mal part of the universal disorder (mycohemia), which then 
has originated in some remote locality—in a small skin lesion, 
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in the lungs, or in the uterus. It would be quite as justifiable 
to discuss acute miliary tuberculosis under diseases of the 
heart, because some tubercles may be found in the endocar- 
dium, or under diseases of the vertebral column, because a 
cheesy focus in the vertebral column was the starting-point 
for the invasion of the tubercle bacilli. Osteomyelitis also 
belongs into the class of pyemic symptoms ifitonly represents 
one of the many localizations of general sepsis. 


XIII 


CRITICAL REMARKS CONCERNING THE METHOD OF 
KOCH 


PROBABLY never in the history of medical science was 
the mere announcement of a discovery in the realm of 
therapy received with such enthusiasm as was the 
communication of Robert Koch, at the opening session of 
the International Medical Congress at Berlin, in 1890, 
stating that he had succeeded in finding a remedy which 
rendered trial animals immune to the inoculation with 
tubercle bacilli, and brought the disease to a standstill 
in animals already affected. The mere rumor that ex- 
periments with this remedy had been made on human 
beings, and had led to favorable results regarding the 
cure of tubercular diseases, found a hopeful and believ- 
ing public. With equal faith, physieians and laymen, 
with but few exceptions, acknowledged as facts the most 
unlikely curative results, even tho these were directly 
eontradietory to what experience had taught until then. 
Thus it occurred that the feeling of hopeful expeetation 
rapidly attained, by a peculiar form of epidemie sugges- 
tion and autosuggestion, the strength of a conviction, 
such as is otherwise only based upon proved results, and 
it is not astonishing, therefore, that, when Koch actually 
published his experiences regarding the treatment of 
tubereulosis in man, it seemed as if an ecstasy of joy 
had seized upon humanity. A new era of human hap- 
piness appeared to have been inaugurated, in which the 
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bugaboo of tubereulosis was deprived of all its terror, 
and in which the beautiful dream of the eurability of all 
diseases seemed to have become attainable reality—an 
era which eaused the shares of life insurance companies 
to rise, and which inceited some fantastic prophets to 
ventilate the question what mankind would do in regard 
to the expected overpopulation of this earth. 

And what were the foundations of these Utopian 
hopes? The following hopeful, but, nevertheless, mod- 
erate, sentences of Koch in his fundamental work: 
“Weitere Mittheilungen über ein Heilmittel gegen 
Tubereulose’’ (Further Communications Regarding a 
Remedy Against Tubereulosis): 

(1) ‘Success (in tuberculosis of the glands, bones, 
and joints) was the same as in lupus; rapid cure in 
recent and mild cases, slowly progressing improvement 
in severe cases. 

(2) ‘‘ These experiences lead me to assume that ineip- 
ient phthisis can surely be cured by this remedy. This 
may in part also apply to cases that have not advanced 
too far. 

(3) ‘ Statisties are still wanting to show that the eure 
is a lasting one, for it goes without saying that recur- 
rences are, for the time being, not impossible ; however, 
it may be presumed that they may be cured as readily 
and as rapidly as the first attack.’’ 

Hopeful as these sentences sounded to him also who 
had the opportunity of observing in the course of years 
the relatively insignifieant results of the therapy of 
tuberculous diseases of the lungs, still they established 
certain limits. They caused immeasurably more to be 
expected from the new method, and accorded a much 
wider scope to the activity of the physieian than was 
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the case with former modes of treatment. The ungues- 
tioned results accomplished by the former modes were 
not so much due to the active remedial action upon the 
patients as to the systematically conducted hygienie 
treatment and to the guarding against harmful influences, 
whereas the new standard confined the method of cure 
to rather narrow limits. How will it be possible, then, 
to explain the exuberant interpretation accorded to the 
statements of Koch? Quite a series of eircumstances are 
active in this respect, and their enumeration is of im- 
portance in forming an opinion in regard to a period 
which is quite unique, and to events which are without 
parallel. 

The following points must be taken into consideration: 

(1) The fascinating name of an investigator who 
founded exact bacteriology, and who, with every new 
discovery, however much antagonized at the beginning, 
enriched knowledge by new facts, was bound, in those 
who do not appreciate the difference between demonstration in 
the laboratory, in the trial animal, and demonstration at the 
bedside, to call forth the opinion that the investigator who 
apparently never failed in the above domain, would surely act 
with the same reliability in the realms of human pathology 
and therapy —an opinion, however, which was unfortu- 
nately erroneous, in that these realms are entirely different 
with entirely different premises of SIE reasoning and of 
contemplation of observations. 

(2) The joyous astonishment that for the first time 
a therapeutie method which had arisen upon truly 
scientific, experimental principles was applied to fully 
analogous cases of disease, whereas before the objection 
couldbe raised to all remedies tested and tried on the 
animal that pathological conditions produced in the 
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animal were never identical with what we call disease in 
man. 

(3) The startling fact that the remedy was, at the 
same time, a means of diagnosis. This naturally opened 
the door to the fever of speeulation and to the passion of 
establishing, in an apparently scientifie manner, truly 
natural-philosophical hypotheses, and even the bold 
aceusation did not fail to appear that some form of chem- 
ical affinity of the remedy to the noxious substances in 
the body were the cause of the striking phenomena. 

. (4) According to the law of contrast, which also governs 
therapeutic methods, the minds of physicians and lay- 
men who, until then, were exclusively accustomed to 
look upon fever as an enemy to be combated with all possible 
means, were favorably affected by the very paradoxical 
eontention that the onset of fever as a sign of the effect, 
the beginning, and, at the same time, the most essential 
tool (if this expression is permissible) of the curative 
method. The famous saying, ‘‘Oredendum, quwia absur- 
dum’’ (Because something is against the existing opinion 
and experience), if energetically advocated, still stands 
the best chances of being recognized. 

(5) It should not be forgotten that the majority were 
strengthened in their beliefin the correctness of all—even 
of the therapeutic— views of Koch by the fact that his 
statement as to the appearance of a febrile reaction after 
administration of his remedy was very soon confirmed, 
thus demonstrating, ad oculus, to the dubious ones that a 
powerful agent wasactive. This conviction was bound to 
gain strength when the extraordinarily striking changes 
of the parts that had been affected by lupus demonstrated 
in a most unanswerable manner, even to the skeptiec, the 
apparently typical reaction of tubercular tissue. Thusit 
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was not astonishing that these extraordinary phenomena 
exerted most fascinating effects upon investigator and 
observer, and, in combination with the general tendeney 
of generalizing manifestations, as rapidly as possible led 
to conclusions which could not hold their own if subjeeted 
to serious a priori criticism, and which under no eircum- 
stances corresponded to the striet method of deduction 
of natural sciences. It was not only that after the 
employment of the injections changes similar to those on 
the external skin were believed to be noted everywhere— 
in the lungs, larynx, kidney, or to be inferred according 
to the methods of examination practised until then—but 
the unpardonable mistake was made (in accordance with 
the old maxim that so often has been a cause of error 
—post hoc, ergo propter hoc) of considering everything 
that occurred to the patients during or after the use of the 
injections as the effect of the latter. "The consequence was 
that hyperemia and swelling of the larynx, new focal 
manifestations in the lungs, cough, increased sputum, 
ete., were regarded as results of the remedy without 
ascertaining, by’control observations in patients that were 
not treated, how often these symptoms, believed to be 
specific in these cases, occurred also in thenormal course 
of the affection, being therefore, as it were, normal man- 
ifestations bound to aceompany the typical course of the 
malady. Any one accustomed frequently to examine 
consumptives of mild or severe types, especially doubt- 
ful cases, will not long be uncertain as to the changes of 
the so-called physical signs over the lungs: how rapidly 
räles or frietion sounds disappear in one place and arise 
in another, how conditions of dulness and respiratory 
sounds alter their manner and character, and how also 
the other local and general symptoms vary, according to 
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the eonditions of the case and to the individuality of the 
patient. 

Any one who brings all these changes into casual rela- 
tion with a certain remedy, who regards all aceidents in 
the train of the disease, especially the favorable ones, 
as consequences of the treatment, must not be astonished 
if the patient or the opponent to a certain line of treat- 
ment considers the evil consequences also from the 
erroneous view-point of causality. Any one who believes 
a remedy to be very efficacious, and acknowledges its 
effects only when it leads to favorable results, must not 
be surprised if others ascribe to it quite as energetic 
consequences of an unfavorable character. Thus it hap- 
pened that hemorrhages, intestinal and laryngeal per- 
forations and tubercle eruptions, meningitis, ete.—in 
short, all changes characteristie of the disease— were 
regarded as the effects of Koch’s treatment, naturally 
without the shadow of a proof, simply and solely because 
these events were consecutive to the treatment. And 
yet our deductions in such cases, if they are to remain 
scientific, are extremely limited; for we can only claim 
that, if apparently new eruptions of tubereles are pres- 
ent, the remedy in question (provided it was employed 
sufficiently long) is not capable of preventing the prog- 
ress of the disease; but we can never, since the age of the 
tubereles can not be estimated, contend with the slightest 
claim to conclusive evidence that inflammatory processes 
or miliary nodules are due to the remedy. Such a claim 
could be successfully upheld only if all similar manifes- 
tations could be excluded with certainty in patients that 
are not under treatment. However, this is impossible, 
Since at autopsies on consumptives, even in the severest 
cases, with extensive cavities and caseations, it is always 
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noted that fresh eruptions can be found in some localities, 
Engorgements in the brain, in the lungs, hemorrhages 
into the pleura, rupture of cavities, appearance of pneu- 
mothorax and of pyothorax, and similar oeeurrences, 
were in a like manner claimed to be effects of tubereulin! 
And yet daily observation teaches that, in a econsump- 
tive who dies with gradually inereasing anemia, the 
more marked stasis manifestations are almost always 
absent, but that, if he suecumbs to an acute aggravation, 
with a relatively good condition of strength, fresh erops 
of tubereles and venous hyperemia of the brain and of 
the lungs with hemorrhages of the pleura are always 
demonstrable. So, too, high grades of venous hyperemia 
of the brain and of the lungs are often— yes, probably 
always—noted in children who rapidly succumb to tuber- 
eulous meningitis with severe manifestations of respira- 
tory insufficieney, and it is not to be wondered at if a 
case of tubereulous meningitis taking a fulminant course 
under the Koch treatment presents a conspicuous hyper- 
emia of the cranial cavity. Hyperemia and eyanosis 
are here only the consequences of the respiratory insuf- 
fieiency, and when the latter is absent, venous stasis will 
also be wanting, in spite of the treatment after Koch. 
Thus our cases of tubereulous meningitis that succumbed 
during the Koch treatment, at the autopsy of the brain 
showed absolutely no abnormities of the above category; 
special manifestations which might have been ascribed 
to the effect of an agent that greatly influenced the 
tissues were likewise absent, and also the signs of sure 
processes of recovery. 

As it is impossible to prove in many cases that intes- 
tinal uleers of tubereulous patients are favorably affected 
by a remedy, so it is also impossible to demonstrate that 
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the injection has been the cause of a perforation; for we 
observe, at the neeropsies of eases not treated, ulcers in 
the most various stages of necerosis and clearing up, and 
yet, as experience teaches, perforation may occur in any 
form of treatment. 

It was necessary to premise these remarks of a general 
nature, since they clear the situation and permit us to 
define our standpoint; for those who acknowledge their 
correcetness will agree with us that all changes which are 
explicable from the above-mentioned view-point of natural 
action, and which under every form of treatment are with cer- 
tainty observed, with an ordinary course of the disease, in a 
definite number of cases, must not be utilized, pro Or con, SO 
long as a cogent eausal connection between them and the 
therapy isnot proved as the special peculiarity of the case, 
and particularly by its great frequency, every other reason 
than the distinet therapeutic interference having been 
excluded. _A mere coincidence as to time of an entirely 
unexpected event with a therapeutic measure does not 
justify us in construing such a connection. 

The real eriterion furnished by facts already existing has 
been entirely lost sight of in judging of the method of Koch, 
and by no means rare events of daily observation were con- 
sidered as something n«ver seen and never occurring in the 
daily course of events. And, further, let this be remem- 
bered: it is not in accord with the usual custom that we 
should gauge according to the method of Koch, well-tried 
methods, successfully and with certainty employed in 
deciding as to admission into life insurance and into the 
arıny, as to the choice of an oceupation and the feasibility 
- of marriage, and at once to cast them aside as mislead- 
ing and insufficient if the results do not correspond to 
those of the new method. Quite the contrary, the Koch 
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method should be measured by the old standard, and by 
this criterion that rests upon experience we should deter- 
mine the deeper insight accorded by the new discovery. 
It is not incumbent upon us to prove what our old method is 
capable of accomplishing, for that we knowto a nicety; but it 
must be demonstrated that the method of Koch achieves the 
same results, or, as some hotspurs will have it, even more. 

Altho the material collected so far of observations con- 
cerning the Koch treatment is quite voluminous enough 
to form a final opinion, simple statistical weighing of the 
results can not alone be determining; for, as is the 
nature of such demonstrations, every fact brought for- 
ward in favor of a certain maxim can easily be opposed 
by another fact that proves the contrary. The.history of 
medicine furnishes numerous examples that, by reason 
ofsuch opposing results, the most contradictory views 
have been fought out, with equal tenacity upon statis- 
tical ground, by friends and opponents of a dogma. 
Ifsuch an unlimited applicability of statisties greatly 
implicates the determination of clear facts of uncompli- 
cated observation—for instance, of etiologieal problems — 
it renders the solution of practico-medical questions still 
more diffieult, and an incontrovertible conelusion can 
probably not be drawn until after years of observation, 
when the zeal of the opponents has calmed down, and 
when all accidental and temporary influences upon the 
final result will be exeluded. 

Tho we believe that empürical investigation has already 
shown most strikingly to the unbiased that the diagnostie im- 
portance of the method is a very limited one, since not really 
the tuberculous process, but certain factors which are often 
but not always and prineipally connected with it, cause the 
apparent prevalence of the reaction in the tuberculous ; and, 
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altho we are further convinced that the therapeutic impor- 
tance of the method in the form as first advocated by Koch, 
and probably also in the modifications as practised now, is not 
capable of proof, still, according to what we have just 
stated, this is also a subjective view which, in spite of 
our large material of observations, can not elaim any 
greater value in the opinions of many than that of any 
other seientifie observer who is wedded to the opposite 
view. We must endeavor, therefore, since we can not 
await the verdiet of long years of statisties, to attain our 
end by some other route—i.e., to arrive at a critical, 
scientific, objective appreciation of themethod. This can 
be accomplished only along the unobjectionable road of 
demonstration according to the maxims of natural science. 
However, the fundamental principles of this method 
must be made clearer than was the case so far. General 
laws, according to which reaction and eure may take place in 
the organism, must be elueidated in a sober manner. No 
new law must be proclaimed until its title is demonstrated 
and the necessity of ereating it, since those known up to 
the present are not sufficient for explanation, or are faulty. 
Clinical experiments undertaken with all the required 
precautions must be utilized to determine whether Koch’s 
remedy in reality possesses the specific action ascribed to 
it, whether it is effective only in its present composition— 
i.e., as the product oftubercle bacilli, and whether it erer- 
eises its influence only by virtue of this specific homologous (O. 
Rosenbach) attraction to tuberculous, or merely on account 
of a certain affinity to adjacent healthy, tissues. So long as 
these questions are not answered, ib is still safe to con- 
tend that the apparently healthy who does not react to 
the remedy may still have hidden tubereulosis, since it is 
not easy—at least, in the realm of human pathology— to 
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furnish the only telling proof of the contrary by neeropsy, 
and since the proof is still wanting in the domain of animal 
pathology, and no attempts were made as yet to render the 
same with sufficient thoroughness. The only other pos- 
sible objection that the absence of tuberculous processes 
at the necropsy of individuals who showed a distinet re- 
action to the injections of tubereulin should be regarded 
as the resorption of tuberculous tissue enhanced by the 
remedy, is probably not regarded as worth serious con- 
sideration. 

It is necessary, above all, to elueidate the relations be- 
tween tubereulin and the febrile process in every direction, 
and the following questions are still to be answered: 

(1) Is the rise of temperature caused by the prepara- 
tion in any relation to the specifie nature, or is this effect 
possible without it—i.e., would the product of other 
varieties of bacteria than those ineiting the tuberculous 
process be capable of causing fever in the tubereulous? 

(2) Can local manifestations be brought about with- 
out rise of the temperature of the body, or are both 
actions inseparably associated ? 

(3) Are both actions in causal connection and must 
one precede the other ? 

(4) In what causal connection do they stand? For 
instance, does in lupus the change of the lupous tissue 
arouse fever, or is it a consequence of the fever ; respect- 
ively, do both symptoms oceur about simultaneously as 
the eonsequence of a third ehange? 

It must be considered at the same time that the appear- 
ance of local changes, before the thermometer announces 
a rise of temperature, is not sufficient to demonstrate 
that the disturbance of the tissue is the primary, and the 
thermiec effect the secondary, event. For it is quite con- 
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eeivable that the local phenomenon, which is accessible 
only to the sense of sight, becomes earlier manifest to us 
merely because the equivalent changes of temperature 
are not announced in an equally definite manner by our 
method of measuring heat. There is scarcely room for 
doubt, according to the previously reported experiments 
regarding the action of antipyretics, that the influence of 
the remedy upon the temperature of the body begins 
quite early. Allthese questions are still open for solu- 
tion, and not until after it has been demonstrated that 
tubereulin affects the tissues even without the connect- 
ing link of fever, or that rises of temperature and local 
reaction are coordinate effects of the remedy ; not until 
after it has been shown that toxins obtained from other 
miero-organisms, altho they cause fever, still do so only 
in individuals who are affected by bacteria of the same 
species; and not until after it has been further shown 
that they cause a specifie reaction only in tissue dis- 
turbances due to homologous causes, remaining ineffective 
in others; can the question of the possibility of a specific 
effect of the preparation used now in tuberculosis (which, 
however, we deny), eitherin adiagnostie or in a thera- 
peutic respect, be considered as settled in a positive sense. 

Of the questions here propounded, the answering of 
which alone will be able to furnish positive disclosures 
regarding the manner of action of Koch’s remedy, that 
one concerning the importance of the febrile rise of tem- 
perature has been definitely solved. Neisser (Ber. der 
Schles. Gesellschaft für vaterl. Oultur, 1891), following my 
proposition, has, by administering doses of antipyrin 
two to four hours after the injection of tubereulin, suc- 
ceeded in cutting short the fever in cases of lupus, and 
yet he observed the local reaction to oceur in its full 


142 PHYSICIAN VS. BACTERIOLOGIST 


poteney. This confirmed the purely athermie effect of 
the remedy, which I had already achieved in the in- 
jected, and determined that the local irritative action of 
tubereulin becomes manifest also without the connect- 
ing link of the rise of temperature. It is to be hoped 
that the other objections emphasized by me may also 
come to a Satisfactory solution within a short time. Then 
only will it be possible to establish a generally accepted 
theory of the effects of tuberculin. 

The second important discussion relates to the fact 
that, upon the application of Koch’s method, and even 
with the employment of smaller doses, individuals with 
tuberculous affeetions unquestionably—ceteris paribus— 
show a normal reaction more frequently than persons in 
whom tuberculous implications may be excluded to a 
certainty. According to our opinion, the following 
deliberations are worthy of consideration in this respect: 

The predisposition to become affected by tubereulosis 
consistsin a sum of qualities which we know—for in- 
stance, heredity, insufficient development of the thorax, 
tendeney to digestive disturbances, irritability and weak- 
ness of cardiac action, and some other qualities with 
which we are not familiar as yet, among which certain 
chemical compounds and a certain indolence and weak- 
ness of the defensive apparatus of the body surely play a 
part. Since it must be assumed that tuberele bacilli are 
everywhere present, but since, according to experience, 
their preferably favorable development is restrieted to 
those especially predisposed, it is impossible for elinical 
eritieism, in spite of the progress made in the etiology of 
diseases, to reject the prineiple of predisposition, for the 
importance of this conspicuous factor forces itself anew 
upon every observer, not only in respect to tuberculosis, 
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but in every epidemie in which, in spite of equal chances 
of becoming infeeted, single individuals are alone in- 
fected, frequently but one in a numerous family. If the 
prineiple of predisposition had not yet been known to 
us, it could have been inferred from the action of the 
temperature after tubereulin injeetions and from the 
different forms of reaction after the same dose. 


One of the two unknown quantities in the equation of dis- 
ease by an infection, the carrier of infection, is known to-day 
as to its nature, but, unfortunately, not according to its 
quantitative relations. If it were so in the individual case, 
the extent of the predisposition could be inferred from the 
result. We are in a position to accomplish this, thanks to 
the investigations of Koch, with reference to the febrile reac- 
tion, since we know exactly the potency of the irritation— 
viz., the injected dose. Experiment, the artificial production 
of infectious diseases, isnot ina position to solve this question, 
because an important part, possibly the most important one, 
of the factors constituting predisposition is at once eliminated 
in that, owing to direct injection into the blood, all defensive 
apparatus of the body, which otherwise would prevent infec- 
tion or render it more difficult, are overcome forthwith. If 
we consider, further, that comparatively enormous quantities 
of microbes are utilized for the injections, the differences be- 
tween disease as observed clinically and disease called forth 
by experiment will be better appreciated. Since tuberculin, 
according to our own investigations, is without any effect if 
introduced into the stomach or into the rectum, as it is prob- 
ably destroyed by the process of digestion, being an albumin- 
ous body, we see again that an analogy between the mode of 
infection by direct introduction of toxic substances into the 
blood and clinical conditions is incongruous, and we here also 
encounter an obstacle to the complete recognition of what 
constitutes predisposition. For even now we are able to 
measure only that part of the predisposition which I would 
call the internal one—in contrast to the external one, which 
protects the body from the absorption of noxious substances 
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into the blood and tissues; whereas the internal means of de- 
fense, which hinder the colonization and development in the 
blood and in the tissues, depend upon oxydative processes and 
in part also upon changes of the nutritive soil. 


We have frequently observed that individuals who 
have become tuberculous were possessed of a number of 
remarkable similarities of their physical qualities, and 
we conclude, accordingly, that the possession of these 
qualities predisposes all the more to becoming affeeted by 
tubereulosis the more developed and the more numerous 
they are present in one and the same individual. A 
person with a paralytic thorax is, as we assume, predis- 
posed to tubereulosis; that he actually becomes affeeted 
by the disease is uncertain, and it would be more than 
bold to establish a positive prognosis in this respect. It 
appears from experiences gathered from medical observa- 
tions made in the course of centuries that one of the 
peculiarities of the tubereulous is their great tendency to 
become feverish; for the great majority of these patients, 
even in less pronounced cases, manifest intercurrent 
slight rises of temperature. However, to consider these 
elevations of temperature also as a sure sign of tubereu- 
losis, and to conelude from these febrile movements in 
every individual who is suspected of being tubereulous 
that the pathological process at the bottom of the condi- 
tion is in reality tuberculosis and nothing else, is (even 
if this conclusion be correct in some cases) risky in still 
more instances, for we know that a hidden suppuration 
and other affeetions may also have produced the fever. 
Since it is a postulate, the correctness of which will not 
be denied by any one, that fever in infeetious diseases is 
due to the invasion of ptomaines of the generators of the 
fever, or of toxins in general, into the eirculation, we 
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may safely conelude that, if fever is present in conse- 
quence of a pathologieal process brought about by bac- 
teria, this is caused by an invasion of the products of 
microbes into the blood eurrent. If a patient affllicted 
with local foci of bacteria has no fever, we are forced to 
assume that the quantity of the products is still too small 
relatively, that the products were prevented by encapsu- 
lation from entering the eirculation at all, or that the 
individual in question has a limited predisposition to 
react feverishly. 

If some one shows a marked reaction even after the in- 
jeetion of tubereulin in small doses, so long as it is not 
demonstrated that such a patient does not have any fever 
after the injection of other toxins, only that conclusion is 
permissible that he belongs to the above-mentioned cate- 
gory of patients whose heat-developing apparatus are 
peeuliarly sensitive, and as we know that the tuberculous 
are the very ones that possess this quality to a remark- 
able degree, the inference is justified that one so readily 
and so markedly affected by fever may possibly be also 
predisposed to tubereulosis—i.e., may be affected already, 
or will sooner or later become involved. Butthe con- 
elusion that he now surely is, or is bound to become, 
tubereulous is illogical ; for then we would be obliged 
inversely to conclude also that any one who has no fever 
is not tubereulous or is not inclined to the disease. This 
would be an error which could be instantly refuted, not 
only from a logical standpoint but also by experience 
and observation, as we know many consumptives who do 
not have any fever for a long period, and as fever, after 
Koch’sinjections, even in severe bacillary phthisis, either 
does not oceur at all, or only after the employment of 
large doses (which would cause fever even in healthy 
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individuals, if they were given as initial doses). To 
lessen the force of these arguments, founded upon expe- 
rience, the defenders of the specific action of tubereulin 
upon tubereulous (homologous) processes maintain that 
those who do not have any fever are possessed of encapsu- 
lated foci not accessible to the tuberculin. This expla- 
nation manifests a standpoint that is even more unten- 
able, for here again are logical and actual mistakes. The 
patient is feverish because the toxins locally produced 
reach the circulation; he has no fever becausethe foci 
are encapsulated; but he is bound to become feverish so 
soon as they reach there, provided their dose is large 
enough to affeet his heat-regulating apparatus. What 
oceurs in tuberculin injections? Why does the tuber- 
eulous patient not become feverish, altho the ptomaines 
enter the blood in sufficient quantities, and thus all con- 
ditions for the development of fever are complied with? 
The answer must necessarily be: Because the dose is 
relatively too small. And, indeed, an increased dose 
invariably creates fever. The patient did nothave fever 
previous to the injeetions because the quantity of the 
toxins was too limited, or because his foci were so well 
closed against the eirculation that only small, or rela- 
tively small, amounts entered the blood. He becomes 
feverish at once when his limit of tolerance to the toxin 
has been determined and the dose is regulated accord- 
ingly; only, since it is his predisposition not to be easily 
subject to fever—i.e., being less irritable—he requires 
higher doses. To save the theory of the specific action 
of the remedy, not the only conclusive attempt at de- 
fending this view by demonstrating the ineffectiveness of 
all other toxins is selected, but a special hypothesis is 
construed which introduces a new axiom Known hereto- 
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fore only in homeopathy—namely, a specific action of the 
toxins upon the tissucs homologically influenced by them 
(similia similibus). This view is thus far supported only 
by the manifestations in facial lupus; all other theoreti- 
cal considerations and the observations at the bedside 
are opposed to it. It is not yet opportune to attempt a 
full explanation of the condition in lupus. I do not 
mean to deny that a tissue which is under the influence 
of an irritant that is well defined qualitatively and 
quantitatively will more readily respond with a more 
marked reaction to an increase of this irritant than 
healthy tissues. However, I wish to emphasize that 
tissue in the neighborhood of a lupous focus, strietly 
speaking, is not a normal one, healthy as it may ap- 
pear; it isin a condition ofirritation, of exalted activ- 
ity, even at some distance from the actual lupous focus, 
the extent of which we are notreally familiar with, and 
which is unquestionably greater than can be estimated 
by tactile and visual impressions. The tissue is func- 
tionally altered, as brain substance in the neighborhood 
of a focus of inflammation or softening is in a condi- 
tion of funetional irritation—the remote action of the 
focus. The processes in lJupus may, with due reserve, 
be explained as follows: into a tissue which, owing to a 
certain local arrangement of the vessels, is of a peculiar 
character, and, besides, is in a condition of defense—i.e., 
of inereased irritability—suddenly a considerable quan- 
tity of a certain—I do not say speeific—irritant is in 
troduced, and this additional marked irritant is con- 
duciveto a considerable increase ofthe local inflammation 
which naturally affeets the funetionally irritated tissue to 
a marked extent. The simultaneously arising fever may 
be a coordinated event aceompanying the intense inflam- 
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mation, but it may also be—and this is more likely—the 
expression of the general irritation, of the summation of 
smallest local inflammations, respectively irritations, 
which naturally, in those that are predisposed, must 
accompany the invasion of the eireulation by a larger 
quantity of substances that produce fever. The final 
effect of such a marked local (and general) inflammatory 
irritation must manifest itself in necrosis of the inflamed 
tissue; we note, for instance, that the pus corpuscles in 
allsevere inflammations present a kind of coagulation 
necrosis. However, a proof that tubereulin exerts a spe- 
cific effect has not been furnished by the observations 
reported up to the present; it would be given only when 
it is demonstrated that other toxins and phlogistie sub- 
stances do not possess such an effect, and that tubereulin 
never causes & local irritative action in purely inflam- 
matory affeetions of individuals who are predisposed to 
reactions, but who are not demonstrably tuberculous. 

No proof exists that there is a difference between local 
reaction and general reaction; local reaction, according 
to experience, is only a special case of the general reac- 
tion—namely, the expression of a specially increased irri- 
tability in certain distriets involved in an inflammatory 
pathological process. It depends upon the general 
predisposition and upon the more or less favorable con- 
ditions under which the remedy is introduced into 
localities that are especially irritable. It must be left 
undeeided whether the functional increase of the inflam- 
matory processes that were present even before the 
injection, enhances also, by virtue of certain influences 
upon the entire organism, a febrile irritation of the tis- 
sue of the entire body, which possibly might have been 
preexisting. 
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The opinion expressed above is confirmed by the 
action of tubereulous affections of the skin upon appli 
cation of the method recommended by pharmacological 
observers—injection of cantharidin acid salts; local 
reaction oceurs here also in lupus, and, according to some 
observers, also in the larynx; here, too, with a compara- 
tive strength of the dose, and in those that are especially 
predisposed, marked fever becomes manifest as a sign of 
the local and general irritation. That the reaction is 
strongest in the face upon the application of tuberculin, 
and that a lesser effect can be determined in the larynx 
—none, according to our observations—depends, as 
stated above, upon the fact that the skin of the cheeks 
(feverish flush) and the mucous membrane of the nose 
and of the mouth are always particularly affected by 
the action upon the body of any substance productive 
of fever, owing to certain local peculiarities. This fact 
does not appear remarkable if we consider that the skin 
is the principal heat-regulating organ, and that the 
mucous membranes that exhale water also play an im- 
portant part in the febrile process. The chief localiza- 
tion of the disease in infectious diseases is likewise found 
in the external skin and in the mucous membrane of the 
mouth and pharynx. 

Thus we arrive at the following conclusions regarding 
the effect of Koch’s remedy : 

The remedy is a phlogistic one, and not different from 
other substances produeing inflammation—i.e., it ereates 
in a relatively small dose (the size of the dose is a rela- 
tive conception, being dependent upon predisposition), 
an irritation in the body manifesting itself, the higher 
degrees it attains, in typical inflammation—yes, even 
suppuration; this irritation is bound to affect all parts 
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of the body, since it oceurs in individuals that are en- 
tirely well, and since in the tubereulous, in whom it is 
particularly marked, it does not, after all, depend upon 
the seat of the affection. If the extent and the intensity 
of the local reaction (we mean in this instance not only 
the reaction of the diseased tissue, but that of all areas 
affected by the action of the remedy) is especially great, 
there arises, simultaneously with the disseminated, local 
reaction which often can not be recognized by our 
methods, the general reaction, the febrile rise of tem- 
perature—i.e., a summation of the processes of irritation 
causes a measurable elevation of the heat of the body, 
accompanied, under the action of the remedy, with a 
destruction of larger quantities of blood, either by the 
direct effect of the remedy upon the blood, which is 
unlikely, or by the reactive activity of the cells which 
require more blood for their increased activity. 

But since we know that reaction depends upon & cer- 
tain predisposition, it is obvious that reaction, and 
febrile reaction at that, must always occur when the 
effect of tuberculin has attained a sufficient degree, and 
this, as is a priori clear, must also be the case in the 
healthy. However, from our observations we have seen 
that predisposition is not a definite quantity, that it may 
change, that it may be diminished by habit (vaceina- 
tion), and that it may, under certain eircumstances, be 
intensified. It follows that there are not only individu- 
als who react more markedly at times, but that there 
must also be pathologiecal processes and other changes 
of the life conditions of the organism which intensify 
irritability, and, hence, the predisposition to react to 
tubereulin. Now, all these are influences which in 
themselves act as irritants, and either locally or gener- 
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ally produce an enhanced functional irritability—condi- 
tions, therefore, which in themselves call forth inflamma- 
tory processes. In pleurisy, in all forms of inflammation 
which attain higher intensity, and, in that they them- 
selves produce fever, which indicate that the patient is 
capable of a febrile rise of temperature in response to 
certain irritants, the introduetion of such a potential 
new irritant is bound to call forth increased reaction, 
and, therefore, a special rise of temperature. This, 
however, does not solve the question whether the more 
marked local reaction, as in lupus, is the cause of the 
fever. We believe the question may be answered nega- 
tively in this direction, for the action of healthy indi- 
viduals proves that no pathological focus need be present, 
the increased local irritation of which by tuberculin 
could be set down as the cause of the fever; the summa- 
tion of the small local reactions of healthy parts is 
suffiecient to accomplish this. Naturally, the result 
must become intensified if there exists an increase of the 
local predisposition to reaction, besides the general fac- 
ulty of reaction in a eircumscribed area, as in inflamma- 
tory processes. 

If we consider, further, that the disease as such does 
not represent a known quantity, but that in all patholog- 
ical processes we are dealing with only a functional dis- 
turbance manifested in greater or lesser changes of all 
processes of life, it is evident that the form of disturb- 
ance, whatever tissues are involved, is mcrely the 
expression of the potency of the acting irritation and 
of the reaction of the organism. Therefore, the extent 
of each and every new action upon the organism will be 
determined not only by the form and magnitude of the 
existing pathogenie agent and.by the focal manifesta- 
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tions of the tissues, but by the functional disturbance, 
and, above all, by the faculty of the organism to produce 
an increased or decreased performance. For instance, in a 
patient suffering from severe tubereulosis, whose fever 
is already very high, a new febrile irritation is often 
no longer able to produce a further elevation of tem- 
perature; therefore, apparently, he will no longer re- 
act; in any case, he can not be used for experiments 
concerning febrile reaction. Thus an equally afflieted 
patient who never had any fever will often not become 
feverish upon a new irritation (unless the irritation 
exceeds the previous ones considerably), just as a 
healthy individual, according to his capacity for irrita- 
tion, will or will not show fever, according as he resem- 
bles the first-named or the last-named individual in re- 
gard to irritability. If it were proved that certain 
pathological processes intensify the predisposition to 
react to febrile irritations, an irritant creating fever 
could be utilized as a diagnostie aid only when these 
definite processes are at hand. However, it is obvious 
that not much is gained thereby, for there must exist 
many diseases and pathogenie agents intensifying the 
irritability of the temperature-forming apparatus, as we 
know that ‚fever is the main symptom of the process in a 
large number of affeetions. 

Finally, the following consideration argues against 
specifieity: If there is a question of a diagnostie specifie, 
ihis would presume a certain relation between the dose 
of the remedy and the quantity of the tubereulous prod- 
ucts; and we would have a right to expect that, within 
certain limits, the effect will be proportionate to the 
intensity of the disease. But experience has proved 
the contrary, for almost unnoticeable affections show a 
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marked reaction, whereas very extensive diseases mani- 
fest none, or but a very insignificant one. This goes to 
prove, not that the relation assumed by Koch between tuber- 
eulin and tubereulosis exists, but that there is another deter- 
mining factor, which is predisposition—i.e., the irritability 
of the individual. 

Whichever way we turn we encounter contradietions 
and unproved assumptions, and these contradietions are 
not compensated by practical experience, but instead 
become still more prominent. 

The action of Koch’s remedy is, therefore, not & 
specific, homologous one, effective only in products of the 
tuberele baeilli, but every remedy produeing locally 
marked inflammatory irritation must: 

(1) Create fever in those that are predisposed, or, let 
us say, must create fever if given in a dose that is in 
a certain relation to the predisposition of the individual, 
which, therefore, is very variable, and can be ascertained 
only empirically. 

(2) Accomplish this effect even in smallest doses in 
those that are predisposed. 

(3) Produce, in foci that are already inflamed and in 
their surroundings, a reaction which is all the stronger 
the more irritated these areas are at the time of the ap- 
plication of the agent causing the fever. The reaction 
will be considerably more marked if the respective parts 
are still capable of a special action and have not been 
exhausted by previous labor. Experience confirms 
these deductions, for also the salts and the proteins of 
the pyogeniec bacteria in certain doses call forth fever in 
those predisposed, and produce more marked swelling 
and reddening in locally inflamed parts. 

This characterizes the position which we assume in 
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regard to the diagnostic and therapeutie considerations 
that were combined with Koch’s remedy. The remedy 
can be utilized as a diagnostie aid only in so far as it indi- 
cates that am individual possesses a conspicuous ürritability 
to the phlogistie substances obtained from the tubercle bacilli, 
which irritability is found especially often in the tubereu- 
lous, but not exclusively so. Reaction, therefore, does not 
signify that those in whom it is called forth are tuberculous, 
but simply that they are more inclined to become feverish than 
many others. However, this faculty of creating fever does 
not belong to Koch’s preparation on account of its speeifie 
vroperty mamifested only in tuberculous processes, but it is 
probably owing to the enormous irritating and pus-produeing 
effect of the remedy in larger doses. It irritates the cells, 
produces the effects of inflammation, and, in large doses, 
especially in animals, suppuration, and then, naturally, 
necrosis as well. 

Two roads are open to us to judge of the therapeutiec 
value of Koch’s method: One is that of experience; the 
other, that of critical sifting of the prineiples of the 
method. The latter must necessarily lead to a negation 
of the specifieity of the method, and to the conclusion 
that the foundation of the method of Koch, as well as 
the explanation Koch gave regarding its mode of action, 
are entirely insufficient to answer the requirements 
which may be insisted upon in a new method of healing. 
Altho, as stated above, many questions are still awaiting 
solution, and, in spite of the fact that the relation of the 
phenomena which become manifest upon the injection of 
tubereulin, has not yet been elucidated and investigated 
with thorough scientific acuity, the existing experiences 
and the critical objections based upon them are fully 
sufficient to show that tubereulin can not be a remedy in 
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the true sense ofthe word. Itis true, it stimulates the 
protoplasm and especially the tissues which are in a cer- 
tain manner funetionally irritated, but the proof that 
this irritation is of advantage is furnished as little as the 
demonstration that necrosis of the affected tissue takes 
place under the influence of the remedy. What we 
designate as necrosis in lupus is merely the consequence 
ofa very marked inflammation and exudation; the tissue 
does not really become necrotiec, but at best only the most 
superficial layers of the skin, similarly as in the appli- 
cation of cantharidal blisters. It is not probable that 
the tissues become necrotic—i.e., are killed—directly 
by the remedy as such; necrosis in this instance is not a 
direet necrosis of coagulation, as in the administration 
of chromie acid or of chromate salts in which the epi- 
thelia of the kidneys enter a combination with the 
poison and in that manner naturally undergo a destruc- 
tion of the protoplasm, but it is a secondary effect of the 
inflammatory exudation. The markedly reacting cells, 
saturated with serum, become necrotic as the result of 
excessive action and saturation of the tissues with round 
cells (suppuration), but not in consequence of poison- 
ing. The animal experiments which apparently confirm 
the assumption of a specific process are not unambig- 
uous; they show only the very irritative action of the 
tubereulin, or of the suspension of tuberele baeilli which 
produce marked suppuration. 

We have just said that it is doubtful whether the irri- 
tation of the healthy or already affected tissues produced 
even by the most minimal doses of tubereulin might be 
eonsidered advantageous to the patient; in fact, we are 
inclined to look upon this more developed irritation asa 
deeided disadvantage, for, even tho it is true that a tis- 
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sue defendinig itself manifests funetional irritation and 
varying degrees of inflammation, this is no proof that an 
increased örritation and activity also represents a tendeney to 
heal, the less so since the irritation that stimulates the cells to 
increased activity is a new one. Not the inflammatory reac- 
tion signifies the tendency to heal, but certain processes in the 
cell that often rum their course with manifestations of inflam- 
mation. Inflammation is only a secondary process ; to ineite 
the same will promote the efforts at healing quite as little as 
the generation of smoke answers the efforts of those that need 
fire, altho it is well known that smoke is generally developed 
when there is a fire. If the most marked functional irri- 
tation were a tendency to heal, all we would have to do 
in every instance would be to add a more pronounced 
inflammation to the existing one; but we see in all forms 
of inflammation that nothing is more futile than this en- 
deavor. This error is most strikingly manifest, for in- 
Stance, in the treatment for gonorrhea, in which the em- 
ployment of markedly irritating substances usually does 
not produce a cure but an intensification of the original 
affection. To usher ina cure meansin such cases just the 
avoidance of every fresh irritation, and the attenuation of the 
irritation forming the etiological substratum. 

The Koch method grew from a wrong application of 
the principle. of vaccination, in which, asis well known, 
small quantities of a homologous substance so influence 
the healthy cell that the invasion of certain micro-organ- 
isms furnishing similar substances becomes harmless, 
because, as it is alleged, they no longer find an appro- 
priate nutritive soil in the affected organism, either from 
the fact that combinations are encountered here which 
they were intended to form at the termination of their 
process of life, and the development of which from the 
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animal cell is inseparably associated with their own 
development, or because the cells irritated by the 
vaceine, owing to this irritation, are in an improved 
condition of defense, the nature of which is as yet not 
known to us (reaction). If we should succeed in pro- 
dueing such an effect with definite doses of tuberculin, 
then, of course, the further advance of the tubercle 
bacilli would be limited, and the method be scientifically 
justified. The following deliberation is in order, in view 
of this deduction: 

(1) The Koch preparation is by no means a pure, specific 
substance, for it is probable that the preparation called 
tubereulin which, as is well known, is obtained by ster- 
ilization by heat, contains only a small portion of the 
products to be designated as toxins in the widest sense. 

(2) It is certain that a series of toxalbumins is absent, 
so that possibly a substance is employed which must be 
considered as truly pyogenic, solely in the strongest con- 
centration. 

(3) The marked febrile reaction is certainly not an ad- 
vantage ; it should be avoided, therefore, and the dose re- 
duced to a minimum, for the real purpose, the strengthen- 
ing of the organism, is not attained when such high degree 
of irritation, or inflammation, is produced. 

The production of a marked inflammation can be re- 
garded as advantageous only when the principle of vacci- 
nation is set aside, and we are intent upon produeing necrosis 
at any price to cause exfoliation of the tissue infiltrated 
with bacilli. However, the tendency of this therapy 
must be opposed, for the sequestration of healthy tissue does 
not usher ina cure, as Koch believes, but a road is opened up 
that is more favorable for the dissemination of the colonies 
of baeilli; only vital, thoroughly healthy tissue is capable 
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of furnishing a barrier against the propagation of infee- 
tion. 

That no bacilli can be found in areas with extensive 
tissue necrosis is no proof that it is proper to produce 
this necrosis artifieially. This would be in order only if 
we could succeed in expelling all pathological matter 
with the necrosed tissue. Such a process, however, can 
not be accomplished by means of the internal administra- 
tion of a remedy, or, rather, without severe injury to 
the organism—at least, so long as medicaments have 
no elective action and will kill only diseased tissue. The 
axiom, °* Quod medieina non sanat, ferrum vel ignis sanat,’’ 
is valid only for local applications to non-vital parts. 
We have seen at the inceipieney of antisepsis that cauteri- 
zation of the tissue with overstrong concentrations of the 
antiseptics (carbolic acid) acts especially favorably upon 
the progress of microbes through the destroyed tissue. 
Now if the spontaneous exfoliation of an invading noxa 
be favorable, in this instance artifieial exfoliation is 
thoroughly harmful, for, while the former is brought 
about by the healthy tissue separating itself from the 
affected parts in such a manner as to sharply define the 
demarcation between the necrotic area and the healthy 
one, the former of which liquifies at the borders, and 
the latter of which is conserved with greatest care, only 
the healthy tissue should exfoliate, according to Koch. 

The fact that a remedy does not exterminate the bacilli 
does not, a priori, argue against its eflicacy; on the con- 
trary, we believe we are justified in assuming that a 
remedy which is a direct bacterieide would bring to bear 
not only an ineffective, but an actually harmful, prin- 
ciple. It is safe to assume that an agent which destroys 
mierobes (an antiseptic) is bound to act most deleteri- 
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ously upon the much more sensitive tissues of the body; 
and by reason of reported facts we do not doubt that it 
causes the greatest mischief in the organism and actually 
promotes the work of the micerobes. Nor should it be 
forgotten that an effective remedy is required only to 
render the vital eonditions for the development of the 
miero-organisms as uncomfortable as possible, in that it 
alters the nutritive soil, as it were, and very weak con- 
centrations are sufficient to accomplish this. 'Thus we 
have shown that quinine, undoubtedly a truly specific 
remedy against the microbes of malaria, does not directly 
effect the destruction of the parasites, for the plasmodia 
continue to be actively motile under the microscope, in 
spite of the addition of a concentrated solution of quinine. 

If eritical contemplation thus teaches that the prin- 
eiples of Koch’s treatment are not correct, that the con- 
stitution of the remedy is no guarantee for the fulfilment 
ofthe theoretical postulates, bedside experience, in har- 
mony with the above, has already shown that real cura- 
tive successes in affections of the lungs, which could be 
ascribed solely to the new method, have not been accom- 
plished with Koch’s method. Do not let it be said that 
patients were improved, that dulness and räles were 
made to disappear, that normal respiratory sounds took 
the place of infiltration phenomena, that the sputum had 
diminished or had ceased entirely, after tuberele baeilli 
had been previously made to disappear under various 
forms of degeneration. These apparent successes should 
not be enumerated, for they can be frequently observed 
in every method and in quite indifferent treatment; in 
fact, such results may be brought about even by the 
mere sojourn in a hospital, or by rest and care, and by. 
abstaining from exhausting professional duties. Quite 
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remarkable results can be accomplished in a great num- 
ber of cases if patients come under treatment who are well 
nourished and who are affected with only slight apieal 
catarr'h. We have known for a long time that tubereu- 
losis, which formerly was considered incurable, is im- 
proved, comes to a standstill, or is even entirely cured, 
in quite a remarkable percentage of cases. Why, then, 
attribute to the method of Koch what we observe to 
oceur also'in other conditions, and by no means rarely? 

If from our standpoint we do not consider it demon- 
strated that the results of eure in tuberculosis of the 
lungs are to be ascribed to the method of Koch, we regret 

-that we are not able, according to our observations, to 
add any positive statements to the reports of other inves- 
tigators regarding the cure of laryngeal affections of a 
tuberculous nature or with reference to the cure oftuber- 
eulous affections of other mucousmembranes. The injec- 
tion of tubereulin did not furnish unquestionable results 
either in rectal fistules, or intestinal ulcers, or in affec- 
tions of the nasal mucous membrane; nor do our experi- 
ences in a number of bone and joint diseases justify 
us in recommending the method of Koch in any partieu- 
lar manner, and in looking upon it as superior to other 
methods. 

It appears that only in lupus of the face better results 
were accomplished. I say ‘“appears’’ knowingly, as 
definite cures have been rarely reported as yet, and the 
success of the remedy was manifest mostly only ina more 
or less distinet change of the infiltration phenomena. 
Paling of previously reddened areas of the skin, exfolia- 
tion of prominences, smoothing of thethickened and des- 
quamating skin, are the most; prominent eriteria which 
we are inclined to consider as the signs of a favorable 
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action of the remedy and of a distinet improvement of the 
affection.. And even with these sparse, really negative, 
results, recurrences have been determined in quite a 
number of cases, and in these the hope for the same 
energetie topical effect as in the first stage of treatment 
must be abandoned, since the patients no longer react 
locally as before to large doses. 

If we reflect, further, that even the most enthusiastic 
adherents of the curative action of tuberculin begin to 
combine injection with local measures, with surgical 
interferences and medicinal applications (iodoform, 
pyrogallie acid)—measures, therefore, which even alone 
were frequently considered remarkable methods of cure 
(I mention only iodoform, which for a long time was 
regarded a specifie against tuberculosis of the bones, 
glands, ete.)—we must arrive at the conclusion that 
the specifie eurative action of tubereulin can not be of 
much account. 

Little as the favorable manifestations in the symptom- 
complex of the disease occurring in the course of the 
treatment after Koch can be regarded as unquestionable 
effects of the remedy, quite so little is it permissible to 
look upon all untoward changes as being consequences of 
the method. We have repeatedly called attention to 
errors brought about by attempts to construe a causal con- 
nection when there is present only a synehronous oceur- 
rence of events which are in no relation to each other. It 
can not be denied that the remedy in the hands of a 
careless person may have injurious effeets; these have 
been enumerated with careful eritical sifting when speci- 
fying the reaction phenomena, for an impartial concep- 
tion of the processes is indispensable there also. 

We have previously called special attention to the fact 
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that albuminuria, hemoglobinuria, urobilinuria, and ex- 
eretion of brown pigment occurring after the injeetions 
were not the results of an irritation of the kidneys, but 
the effects of too large doses of the remedy upon the blood 
or the hematopoietie organs, and that such aceidents, 
which occur also in the administration of other really 
eurative drugs—salicylic acid, antipyrin, pyrogallie acid, 
ete.—can be positively avoided if the individual predis- 
position of the patient is tested first. Smallest doses 
should be given at first; these should be gradually in- 
creased, and at least two days employed for an exact test 
of the febrile reaction (it might be a question of a late 
reaction occeurring only a day after the injeetion), the 
patient being always allowed an opportunity to recover 

from the effects ofthe injection. Oneofthemostessential 
_ precautions consists in making allowance for every com- 
plaint of the patient after the administration of the 
remedy, provided it is in any form well founded, to the 
extent that the next dose is not raised, even if no febrile 
reaction has taken place. Especially are nausea and 
inelination to vomit signsthat the patient can not endure 
the remedy. With such precautions we shall succeed in 
keeping the patient entirely free from fever and in avoid- 
ing thereby emaciation of the patient, one of the dis- 
agreeable effects of the method resulting from the 
unfounded requirement of Koch always to produce a 
febrile reaction. Great as was the loss of weight in 
those who were treated exactly according to the first 
statements of Koch, little untoward effeets did the treat- 
ment have upon the general condition of the patients 
when but small doses were employed at first, and mod- 
erate increases resorted to only after febrile temperatures 
were no longer in evidence, 
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Regarding the other occurrences, wrongly regarded as 
consequences of Koch’s method, such as pulmonary hem- 
orrhages, meningitis, pneumothorax, intestinal perfor- 
ations, miliary eruptions, we have exhaustively expressed 
our opinion in the introduction. 

To sum up, let us say that the evil consequences 
observed after the injections of tuberculin were not the 
real consequences of the remedy, but effects of the wrong use 
of the same—a fact often observed with other really valu- 
able remedies of our pharmacopeia in reckless hands, 
especially when a newly recommended remedy has not 
yet been thoroughly tested as to its properties. The part 
which predisposition must play in determining the dose 
is frequently forgotten, and highest doses are employed 
until the oceurrence of evil consequences foreibly illus- 
trates the value of an individualizing therapy. 


XIV 


THE KOCH METHOD, PROTECTIVE INOCULATION, 
AND THE LAWS OF SCIENTIFIC, CLINICAL INVES- 
TIGATION 


THE Koch method (namely, the employment of the 
bacterial product called tubereulin for diagnostie and 
therapeutie purposes, upon the basis of the principles 
established by Robert Koch, together with a number of 
other methods—already in vogue—of preventive or eura- 
tive immunization with bacterial products) resulted from 
the following view : 

The activity of the microbes in the animal body or on 
artificial culture media furnishes products of metabolism 
which are accumulated either in the substance of the 
microbes or in the substratum of the culture medium, 
and, properly isolated and prepared, are claimed to 
render an animal body which is threatened or already 
infected by the same species of microbes, and into 
which they are incorporated by inoculation (injection), 
absolutely unsuitable as a nutritive soil for that particu- 
lar form of parasites. These inoculation substances, 
therefore, are supposed to render the still healthy body 
absolutely immune, and to cause one already involved, 
in a relatively short time, to be freed surely from the in- 
vaders. Common to all these more recent methods of 
protective inoculation is the view that the results of the 
animal experiment can without hesitation be applied to 
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the complicated conditions of the affeeted human organ- 
ism, and that the observations on animals artificially 
flooded with mierobes from virulent ceultures may be 
placed on an equal footing with the conditions of ‘“‘ dis- 
ease ’’—i.e., with processes which develop in the living 
organism in a ““natural’’ manner, as it were, after over- 
coming a number of protective measures and with the obser- 
vation of a certain period of latency of the pathogenie agent 
(the stage ofineubation). Common to all these methods 
—to emphasize the point once more—is the analogization 
of the experiments in the animal organism with the 
development of disease in the human body following 
definite, partly well-investigated laws; all these methods 
proclaim the’ identity of injection disease with önfection 
disease, to use a crisp phrase which probably elucidates 
sufficiently the principial difference of the conditions in 
both instances. Compare, for instance, the entirety ofthe 
phenomena of the disease which we call diphtheria with 
the manifestations of the injection disease produced by 
the incorporation of eultures of the Löffler bacillus, and 
it will scarcely be possible to speak of an even approx- 
imate similarity of both processes. 

The new features of Koch’s points are : 

(1) That upon the basis of theoretical considerations, 
apparently proved by experiment, he attempts to eure 
also a chronie disease by means of certain bacterial prod- 
ucts (we shall presently define this term more precisely'), 
whereas, so far, attempts at cure after the prineiple of 
immunization were really only made in the so-called 
infeetious diseases, which probably also include hydro- 
phobia. 

(2) That he asceribes also a diagnostie value to the sub- 
stance employed by him, and therefore expects of tuber- 
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culin what I have designated a homologous action—\.e., 
a marked reaction of the body only in those organisms in 
which the tissues are already under the influence of the 
products of the tubercle bacilli. 

(3) That he sees an essential factor for the possibility 
of the occeurrence of cure in the intensity of the irritative 
effect—i.e., of the local and especially of the general 
febrile reaction appearing after the introduction of his 
remedy. 

(4) That he derives the curative action of tubereulin 
from a Speeifie necrosis of the tissues adjacent to the 
tubereulous foci—from a necrosis which, just because, 
according to his opinion, it can not be produced in the 
healthy, should therefore be characteristie of the effeet 
of the homologous bacterial product upon specifically 
affected tissue. 

(5) That tuberculin is not a toxalbumin, therefore not 
a member of the group of bodies which until then 
were solely employed in all attempts at immunization, 
but a bacterial protein, one of the substances which so 
far were really never used in any remarkable experi- 
ments. 

What position was the thinking physieian to take to- 
ward the new method— not only toward the continuously 
repeated attempts of an immediate application of experi- 
mental views to human pathology, but in particular to- 
ward the claim of Koch for the immediate praetical utiliza- 
tion of his resultsintherapy ofman? Would, in particular, 
the clinieian, thehospital physician, be justified in reject- 
ing any trial of the new method simply because it was 
a new one, and because, if we except the treatment of 
hydrophobia after Pasteur, with its contradietory results, 
no attempt has ever been made to cure already existing 
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diseases (or affeetions the long incubation period of 
which suggested the long-continued action of mierobes 
in the interior of the organism previous to the oceurrence 
of manifest symptoms) by the inoculation method? 
Was it permissible to condemn the method if for no other 
reason than because it was recommended merely upon 
the basis of animal experiments and upon theoretical 
deliberations, or because the composition and prepara- 
tion of the remedy were shrouded in mystery? We are 
of the opinion that all these considerations were not suffi- 
eient to prevent immediate methodical trials of the Koch 
remedy, for, first, we were reasonably certain that we 
were dealing with a bacterial product, and a protein at 
that, since, according to the directions of Koch, the solu- 
tions could be heated to the boiling-point for sterilization; 
secondly, remedies have often played a röle in medicine 
without their composition or the theory of their action 
being known; and, thirdly, it must be considered that an 
investigator of great merits, even if he deems it advis- 
able to publish only fragmentary, experimental founda- 
tions, is fully conseious of the range of his propositions, 
and shoulders, as it were, the responsibility for his state- 
ments and for the relative harmlessness of his remedy. 
In this respect Koch had done more than his duty, in that 
he had experimented on himself with an extraordinarily 
high dose (0.25 gm.), and without having accustomed 
himself to the use of the remedy. Accordingly, all in- 
stitutions that had the opportunity for careful observa- 
tion at once expressed their willingness to investigate 
the efficacy of the remedy, provided patients would con- 
sent to this mode of treatment, and this consent was most 
readily given. However, this outspoken willingness to 
experiment on the sick and on the well who offered them- 
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selves for trials constituted the limit of what was per- 
missible and necessary in meeting Koch half way. For 
the physician must never forget that he undertakes far-reach- 
ing experiments, boundless in their results, on the most costly 
material, and he must never, trusting in experimental inves- 
ligation, even if a prominent investigator guarantees them, g0 
so far that he at once regards results obtained on the basis of 
animal experiments as irrefutable, instead of taking them not 
. only as starting-point, but as a guide for hisown actions. His 
trust in such observations must never extend so far that 
he at once disregards his own well-founded opinion, 
formed in the course of years upon the basis of his own 
experience and that of others, blindly to accept new doc- 
trines, burning his old idols in fanatical zeal to exalt the 
new ones even before they have given any actual proof 
of their really superior value. The responsible activity 
of the physician, whose highest aim is the healing of 
suffering humanity, consists, above all, in that he does not, 
in this laudable endeavor, neglect the first important prin- 
cipal: not to injure the patient. His greatest glory must be 
that he, with prudent critieism and upon the basis of 
real knowledge of the nature of the laws governing the 
healthy and diseased organism, gives timely and em- 
phatical warning of the treacherous nature of analogies 
so easily created by laboratory experiment, with its un- 
certain and arbitrary premises. He must not, like an 
enthusiast of fashion, be ready, in the presence of new 
views, even if they confront him in the lime-light of 
experimental facts, at once to discard the familiar stand- 
ard of old and tried knowledge. Itcan never be a ques- 
tion for a physieian who, in secure, well-acquired posses- 
sion of our quite acute and reliable diagnostie expedients, 
is justly aceustomed to attribute a gratifying degree of 
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reliability to his judgment of the prevailing condition of 
certain organs of the human body, suddenly to set aside 
such views as insufficient, and to gauge by new, as yet untried, 
theories, the correctness of old ones which have often enough 
stood the test—for a goodly share of our most valuable social 
institutions is founded upon their effieieney and trustworthiness. 
The physieian who has studied the course of a disease in 
hundreds of cases, who knows the full signifieance of 
anatomical changes which can, after all, develop only 
from severe, long-lasting functional changes, should not 
believe in the possibility of the miraculous eure of all 
cases, and in the possibility of restitution of completely 
destroyed tissue, just as if disease were only a parasite 
or an enemy to be driven from its hiding-place in order to 
leave the organism intact. 

Ifit was imperative to experiment with Koch’sremedy, 
the employment at the bedside should at least never 
have been carried out according to the principles of 
Koch ; for whatever opinion we may have regarding 
fever, thismuch is certain: that the production of fever has 
never been an aim of the practise of medicine—indeed, ac- 
cording to the condition of affairs, never could be. It is 
further certain that no fact can be adduced which would 


‚prove that the causation or the development of fever ever ex- 


ercised a sure healing effect. Little as it can be denied 
that the occurrence of arise of temperature is a necessary 
consequence or accompanying phenomenon of certain 
changes in the body which constitute the essence of the 
pathological process which we call fever, quite as little is 
the view justified that for the same reason the artifieial 
production öf a rise of temperature should exert a favor- 
able effect upon the course of the processes. The first 
sign of eritical prudence, therefore, should have been to 
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reject the requirement of Koch that a febrile reaction was 
a sine qua non, and not to take it into consideration, but to 
begin treatment with the smallest possible doses. Quite as 
essential was the preservation of the most sober, skeptical 
standpoint of observation (as remote from opposition 
on principle as from fanatical acceptance), from which 
the manifestations arising after the employment of the 
method should be simply registered instead of immediately 
commented upon and expounded in accord with the views of 
Koch. Here it should have become manifest thata phy- 
sician who sincerely desires the appearance of a remedy 
must not, for this reason, abandon theröle of a sober, un- 
biased observer. It was wrong to behold most distinet 
signs of cure at the very beginning of the employment of 
the remedy in cases in which only inflammation was 
present. It should not have been believed that redness 
and swelling existed when no changes were demonstrable 
atall, or when the changes at hand in the physical condi- 
tion were merely the expression ofan every-day feature in 
the course of the affeetion, and not the effect of the method 
that happened to be employed. In short, it was wrong 
to proclaim, either in the living orin the dead, the most 
ordinary phenomena as something quite strange or unex- 
pected, and rarer ones, which still are not infrequent, as 
sure effects of the method employed. Sequestrations of 
tissue, the oceurrence of which Koch, in accordance with 
his theory, had represented as possible or likely, and 
hemorrhages, which are as frequent in the course of 
phthisis as changes of the physical signs (which may ap- 
pear quite unexpectedly from one day to the other— yes, 
in the course of a few hours), were regarded asthe effects 
of the remedy. Every aggravation of the process, or 
complications, such astuberceulous meningitis, ete., were 
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considered as a propagation of baeilli under the influ- 
ence of the remedy. It appeared as if an epidemie of 
suggestion and delusion of opinion became prevalent all 
over, for old and well-known phenomena seemed to be 
new and mysterious. Astonishment and triumph at the 
rapid improvement were quite as frequent at the begin- 
ning of the treatment as amazement at the aggrava- 
tion of the condition in patients treated after the method 
of Koch. Even the most expert diagnostieians lost that 
preeision and certainty with which they had learned, in 
the course of years, to utilize manifestations determined 
by exact observations as a basis for their medical deci- 
sion. Any one who appeared to be the picture of health, 
and who, according to the physical findings, was most 
likely to be perfectly healthy, but who had fever after in- 
jeetions of tubereulin, could not be freed of the suspicion 
that he harbored a hidden tuberculous focus. Any one 
who was suspected of being tuberculous without furnish- 
ing sufficient data was regarded as a pronounced con- 
sumptive because he reacted. Individuals unquestion- 
ably affected with tubereulosis were, if reaction failed to 
appear, vouchsafed the comforting certainty that their 
tubereulous foci were separated from the body by a solid 
barrier, or that the tubercle baecilli were already extinct. 

And yet here too the method of observation and the 
only true road of deduction was clearly and simply de- 
fined for him who, under the influence of the new theory, 
was still capable of sober observation. So soon as it was 
once established that healthy individuals reacted, even 
tho apparently only after large doses, the diagnostie 
value of the remedy could no longer be considered con- 
elusive, for sincea “healthy’’ and a ‘“tubereulous”’ in- 
dividuad, or ““health’’ and “ tubereulosis,”’ do not rep- 
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resent known quantities, there must necessarily be transi- 
tions between these two conditions—i.e., cases in which 
a consumptive with slight irritability does not yet react 
with the same dose, whereas a healthy individual with 
greater irritability already shows more or less reaction. 
But the diagnostic value of the remedy was assuredly 
questioned when a tuberculous patient, in whose sputum 
tubercle bacilli could be demonstrated, did not react at 
all; for this went to show that relations other than the mere 
presence of tubercle bacilli, or of their products, existed be- 
tween reaction and reacting organism. 'Theonly possible ob- 
Jeetion, that the absence of reaction in undoubtedly 
tuberculous subjects was due to successful autoinocula- 
tion of the organism with products of the tubercle bacilli, 
that the body, so to speak, had immunized itself, is 
readily refuted by the fact that such non-reacting 
patients are by no means protected from a further prog- 
ress of the disease. But if the process is progressive, it 
is then proved that lack of capacity for reaction after 
injections of tuberculin and immunity to the action of 
tuberele bacilli are by no means identical conceptions. 
The fact, also, that after a very limited time, when cure 
could not yet have been effected, there could be noted a 
failure of the reaction to appear—i.e., that there was 
inurement to the injection—pointed with absolute cer- 
tainty to the truth that the reaction could not possibly be due 
to the presence of baecilli or their products, but to certain 
individual physical qualities of an unknown nature, which 
are found perhaps more frequently only in individuals 
who have atendeney to tubereulosis, or who are already 
affected by the disease. If patients, therefore, who suf- 
fered from severe inflammatory disorders, with exelusion 
of tuberculous affeetions, showed reaction uncommonly 
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often (as was shown even by the first observations), it 
was unjustifiable at once to eonclude, precipitately and 
with rejeetion of all conclusions founded upon experience, that 
the case were complicated by a non-diagnostieated, and 
‚with the present methods undiagnosticable, tuberculosis, 
but it should have been inferred solely and exelusively 
that the already inflamed tissue was more ürritable, hence 
more eapable of reaction, than the healthy one, and, there- 
fore, was bound to show more marked phenomena upon 
the introduetion of a new irritant, upon a summation 
of irritations. 

Unfortunately, only afew of these postulates of eriti- 
eism were complied with, and if, nevertheless, a gener- 
ally clear conception of the new method was dissemi- 
nated within a comparatively short time, this was not 
due to the method of investigation, which, at least 
during the first months, as explained above, at first in 
preeipitate enthusiasm, then in partial explanation of 
the faets—the latter at the beginning on the part of the 
adherents, but soon afterward also on the part of the 
opponents—did all in its power to distort the truth; but 
the force of facts itself permitted calmer judgment to pre- 
vail. That the method of Koch soon lost all recognition 
as an infallible diagnostie and therapeutic remedy was 
exclusively due to the facts that observation was piled 
upon observation, and a material accumulated which 
never before had been collaborated in such enormous 
quantities within so short a period of time; that even 
among the laity exuberant hopes that all sufferers were 
bound to recover were soon displaced by a soberer con- 
sideration of the many deaths due to the treatment; and 
possibly also that febrile attacks, oceurring under the in- 
fluence of the orthodox treatment, were observed to affect 
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the condition of the patient most unfavorably. I say 
the ‘method of Koch,’ for Koch’s remedy still finds 
adherents, tho in decreasing numbers, but they employ 
the remedy, as should have been done at the very begin- 
ning, in minimal doses, without the intention of produc-, 
ing fever of reaction; they use the very smallest doses 
Just because they mean to avoid fever entirely, and they 
do not expect rapid cure from an exfoliation of tuberceu- 
lous tissue caused by the remedy, but they consider 
tuberculin merely as seconding the natural process of 
healing. 

The question would be in order here why once more 
we enlarge upon the epicrisis of an event which in our 
rapidly moving time is far behind us, and which, after a 
brief period of error, has at last terminated in victory for 
better and more correct knowledge! The reason for this 
ceritical aftermath, and for the condemnation of a stand- 
point which was adopted by the overwhelming n.ajority 
of physicians and investigators who examined the new 
method, is such a ponderous one that we consider a dis- 
eussion of the cardinal points in order even to-day. The 
reason lies in the fear that a repetition of similar events 
is not beyond the pale of possibilities even in the future. 
Such a fear is justified especially because the medical 
profession, always considering it a point of honor to keep 
intouch with achievements of a purely seientifienature, also 
shows the excusable tendency of adopting dogmas and 
theories nurtured in the laboratory as generally applie- 
able and as a basis for its viewsand actions. The catch- 
word of ‘‘seientifie physician,’’ of a physieian who 
believes it ineumbent upon him at once to make modern 
achievements his own, has, for this reason, too frequently 
become a pretense for superficial grasping after the latest 
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views and ideas, for a certain versatility of opinions; and 
it is necessary at last to proclaim once more that not he 
is a scientific physieian who early appropriates the pre- 
eipitate of new formulas and ideas, and who, as it were, 
mechanically applies with uniform lack of eritieism 
everything that is new simply because it is new and 
modern, but that only he is entitled to lay claim to 
the designation of scientific physician who thinks and 
investigates independently, who, by long-lasting and careful 
observation of the vital conditions of the body in health and 
in disease, hasalso acquired the faculty of measuring new 
theories with true, lasting, objeetive standards, and of 
not mistaking the external appearance of objects for their 
true nature. A physieian who knows the true meaning of 
cleanliness will have judged all the rigmarole of orthodox 
antiseptics, which is really past us, as he judges the 
endeavor to attribute the healing of ‘‘ well-granulating’’ 
wounds or healing in general not to natural conditions, 
but to the accidental application of an ‘“antiseptic’’ 
dusting powder. He will not be misled regarding the 
possibility of restitution of decomposed or destroyed 
organic tissue by remedies or curative methodsany more 
than by any schematie method of treatment which con- 
siders the ‘‘disease’’ but not the patient, and which, in 
the same manner, means to obtain a sure result of cure, 
not only in all cases of the same form of disease (or, to 
be still more specific, in the variety of this form), but, 
if possible, in processes which are most heterogeneous, 
etiologically and celinically. Such illusions or miscon- 
ceptions of pathological processes and eures of disease are 
favored, however, when the representatives of seience in- 
duce the physician, who must have confidence in scientific 
investigations because he is bound actually to rely upon 
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them unless his profession is t0 be a mechanie trade, to 
believe that experimental investigation in the realm of 
pathology had analogous substrata as clinical treatment, 
and that disturbances produced experimentally are iden- 
tical with pathological manifestations which are the ob- 
jeet ofeclinical activity. Even those conclusions are over- 
stepping the mark that assume the vital conditions oflower 
organisms in the ‘ diseased’’ animal body to be fully 
equivalent to those created by the animal experiment. 

The above views are not intended to express an 
underrating of the experiment or of any other method 
of scientific investigation ; they are merely aimed at 
limiting the boundary lines within which every method 
of investigation accomplishes corresponding results. For 
the majority of biological problems encountered at the 
bedside are, according to their nature, so difficult to 1ecog- 
nize that frequently they can be clearly apprehended or 
sharply formulated only when approached from all sides. 
The complicated nature of an apparently simple process 
is often not manifest, as is wellknown, until the problem 
is shaped experimentally. I do not deny, as regards, 
for instance, the question of proteetive inoculation, 
which as yet has really been approached only in the 
animal experiment, the possibility that protective inocu- 
lation may be utilized therapeutically, either prophy- 
lactically or curatively (i.e., after the outbreak of the 
disease, not merely after infeetion has taken place), 
altho I do not value this possibility very highly. ButI 
demand that the results, before they acquire practical value, 
should first attain such a degree of reliability that, upon 
the basis thus created, an experiment in man may be 
ventured, with the safe presumption that no harm be done, 
and with the reasonable hope of a certain, altho moderate, suc- 
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cess. I demand, therefore, that, before a practical utiliza- 
tion of experimental results is thought of, all preliminary 
questions, to be decided by preliminary scientific investigation, 
be decided unobjeetionably—and such preliminary questions 
exist in large numbers. The most important one re- 
garding the method of Koch— which, according to our 
opinion, asrepeatedly expressed, should have been deeided 
before the introduction of the method could be thought 
of—was the solving of the problem whether the bacterial 
product employed by Koch in reality: possessed the specific 
effect attributed to it by Koch; whether only tubereulin, and 
not also other bacterial products, were capable of pro- 
dueing the same (irritating) effect. It was unquestion- 

. ably necessary that this preliminary question should 
have been answered in the affırmative before tubereulin 
could be recommended as a valuable diagnostie remedy; 
for, if other bacterial products also effect similar mani- 
festations of reaction in the tuberculous, if Koch’s prep- 
aration produced a reaction also in the healthy, or at least 
in those that were not affected by tubereulosis (if this re- 
action, according to the opinion of Koch, were to be an 
absolute requisite of the effect, respectively of the possibility 
of eure), then proof had been adduced that in the action 
of tubereulin, as in the action of any foreign substance, 
we were dealing only with an uncommonly strong irritation of 
the organism into which the substance was injected, and 
not with an action which is peculiar only to the products 
of certain species of bacteria upon identical colonies of 
bacteria in the tissues. Then it would have been de- 
monstrated that the specificity were only an apparent 
one, that the phenomena were caused not by the quality 
but by the quantity of the substance ewerting irritative effects 
and contained in every bacterial extract. 
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The next preliminary questions were whether cer- 
tain general phenomena, occurring with suffieient doses 
also in the healthy, in particular rises of tempera- 
ture, would take place also upon incorporation of the 
products of various forms of microbes, and whether the 
irritation symptoms are not due to the inferior local irri- 
tability and capacity for stimulation of the healthy or- 
ganism, in the form of a general reaction (higher tem- 
perature of the body), instead of to local irritation in 
already existing inflammatory disturbances of the tissues. 
For general reaction is, after all, probably only a minimal 
local reaction in numerous parts of the body, which, 
however, does not occur under the picture of special, 
visible, topical inflammation, simply because in the 
healthy all tissues possess equal, or at least nearly equal, 
irritability and capacity for stimulation to inflammatory 
irritation. Now, if irritability is limited, with a definite 
dose of the irritant which does not reach the climax, 
no special subjective or objective symptom will indicate 
the reaction of the body. According to the proportion 
of the irritation to the size of this climax—i.e., accord- 
ing to the extent of the irritability, a local or gen- 
eral reaction must develop in the individual case, and 
the general symptoms will prevail if the irritability is a 
uniform one, so that the irritant exerts a presumably 
less irritative effect in all areas in which it is in con- 
tact with the tissues, whereas predomination of local re- 
action (which may often also be combined with general 
symptoms) will be observed in those cases in which spe- 
eial local irritability is bound to produce an especially 
marked change of tissue activity even upon the action of 
an irritation which surpasses the (normal) elimax not at 
all or only very slightly. 
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Recommendation of the remedy for therapeutie pur- 
poses or for the application in man should not have been 
attempted until after these preliminary investigations 
had led to an unobjeetionable, positive result; until a 
speeifie homologous effect had been ascertained and 
shown that the products of the tubercle bacilli were 
active in the manner assumed by Koch only in indi- 
viduals already infected by tuberculosis. Then only 
was it permissible to think of a specific diagnostie 
or therapeutie efficacy by way of protective inoculation 
and not merely of an irritating action of a strong irri- 
tant always leading to more or less marked defensive 
efforts in the organism which are designated—if they last 
for some time—as pathological symptoms. 

It is necessary, finally, in all cases in which it is in- 
tended to employ bacterial products for protective in- 
oeulation, to examine carefully whether the method in 
use for obtaining the substances in question does not 
cause the most efficaeious constituents of the culture, re- 
specetively those that best serve the purpose of protective 
inoceulation, to be destroyed or eliminated ; for it can not 
be denied that, in the treatment of culture media con- 
taining the efficacious substances by agents coagulating 
albumin or by heat at boiling point, just those albumin- 
ate combinations are destroyed which, in our opinion, 
are the most possessed of the power and properties of a 
vaceine in the strieter sense. We believe that tbe chem- 
ical substances (proteins) remaining after heating or in 
‚precipitation with certain substances will more markedly 
manifest the action of generators of inflammation than 
the protective effect of ‘““lJymph’’—to emphasize with 
this term at once the character of that substance which 
is in use in inoculation: war’ &oxrv. We are convinced, 
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further, that the proteetive character of the bacterial prod- 
uets in the widest sense will be the more pronounced the 
more its component parts are analogous to those of the 
“untreated’’ albumin molecule of the animal blood serum. 
The more markedly changed— with otherwise equal com- 
_ position of the moleeules—the intramoleeular and inter- 
molecular conditions of affınity, the more the bacterial 
product loses the character as a ‘“ vital’’ ' substance by 
definite, interfering methods of treatment, the less will it 
possess the qualities to which the living cell owes its spe- 
eifie peculiarities in the struggle for existence, and the 
less will it be suited to put the living cells, as a specific 
(normal) irritation, into a condition of aeccommodation—of 
non-irritability to foreign, inadequate irritants, which is iden- 
tical with an inferior display of internal, bodily labor. 

If the above explanations are pursued im-all the con- 
sequences not especially enlarged upon here, it will be 
conceivable why the battle of opinions should begin so 
passionately just on account of the method of Koch. 
Not merely any new healing method—a daily oceurrence 
— was the object of the contention in this instance, but a 
new principle of possibly enormous range; the point in 
question was an idea, the further development of which 
promised uncommon results for the entire domain of 
therapy. Besides, this new form of therapy was to 
stand its test upon a field apparently easy of control, in 
a form of disease in which undoubtedly the most exact 
methods of examination at the disposal of medieine could 
be brought to bear. It appeared easy, therefore, just 
here to adduce the proof for the correctness of the views 
from which the new method had grown, and to illustrate 


ı Compare my remarks on “‘ The Living Molecule,’ in “Grundlagen, Auf- 
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in a special case of infectious disease, in tubereulosis, 
the range of the general law-according to which a remedy 
was to be sought and to be found in an equal manmer for all 
infeetious diseases in protection by inoculation. But the 
trial in man has strikingly shown the complicated conditions 
existing in the diseased body, the differences presented 
by the process of development of ‘‘ disease’’ as. opposed to 
the sudden oceurrence of experimental intoxication or in- 
vasion, and it has elucidated even to the skeptic the 
multiplieity of the problems which render the realm 
of protective inoculation one most difficult to explore. 
Therefore, the inconsistencies in the first results of the in- 
vestigations of Koch’s method were due not to the defi- 
cieney of observation, and to the partiality of the observers 
alone, but to the lack of plainness of the view-points which 
were dominant in the question of proteetive inoculation, 
and which permitted not only one of the most difficult prob- 
lems to appear as disproportionately simple, but also the most 
unlikely event as absolutely plausible and at the same time 
answering the purpose. The struggle which was fought and 
which will be fought for some time to come, was, only with 
new scenery, the old battle between elinie and laboratory, for 
the experimenter in biological sciences usually considers 
biological problems much simpler than the physician 
who encounters them daily in all their difficulty and variety 
of form, and he does not, as a rule, reckon with factors, 
such as predisposition and individuality, which are of greatest 
importance to the physician, who deals with individuals 
or with smaller groups of homogeneous individuals 
and symptoms. The experimenter in the domain of 
infeetious diseases cuts, as it were, the Gordian knot in 
his experiments, in which from the very onset the effect 
of individuality is eliminated, in that he poisons all ani- 
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mals in the same manner with large quantities of the 
same irritant (microbes, toxins, ete.), but he does not 
cause them to fall sick, thus creating very simple condi- 
tions, which, however, are not natural and entirely different 
from those that are in reality observed by the physician. 
Of one hundred animals of the same species that he infeects, 
the whole mumber falls sick at once, and it may be expected 
almost to a certainty that all these animals, without differ- 
ence, will die or get well within about the sume time, whereas, 
of the same number of human beings exposed to a 
noxa in the usual manner of infection, only a minority 
falls sick (the symptoms of the affection in the indi- 
vidual cases will be very varying), and a still smaller 
number, again under different symptoms of the disease, 
succumbs at various intervals of time. Besides, just the 
opinion of Koch that the point in question in the action 
of tuberceulin was a specific, homologous reaction—an 
opinion which grew from an insufficient preliminary in- 
vestigation of the most important points—has immeas- 
urably increased the diffieulty of the questions to be 
decided at the bedside. It is not astonishing, therefore, 
in view of the complicated questions involved which 
heretofore had been considered much simpler, that the 
former standard of judgment failed entirely in many 
elinieians and physicians. 

The history of the Koch method has elearly demon- 
strated the sources of error included in the apparently 
simple experiment—sources which are the greater, the 
simpler the experiment appeared at the beginning. We 
should from this learn the lesson: not to make further in- 
vestigations concerning PROTECTIVE INOCULATION the 
 starting-point for the practise of medieine until all view-points 
— and they are not all even formulated as yet—have found 
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due consideration in the preliminary inwestigations. "The 
results ecan not be utilized with certainty until it is thor- 
oughly understood that INJECTION DISEASE and infection 
disease are qualitatively different, in no form to be com- 
pared, since PREDISPOSITION can not come to its own in 
the former case. But, moreover—and this is a very 
important point—it is not the purpose of the therapy of 
“ disease,’ as in the attempt at euring the results of an 
infeetion ereated experimentally, to prevent certain 
quantities of bacteria solely and exclusively from colonizing 
in the tissues—immediately after the injection they do 
not yet adhere to the tissues, and a goodly part of the 
phenomena taking place at the beginning (including, 
probably, rapidly occurring death) is the effect of the 
simultaneously injected toxins—but to render harmless the 
colonies already developed, which have long since adapted 
themselves to the vital comditions of their host and have 
escaped his eliminative powers by tissue changes. But the 
possibility is a very limited one that the remedy employed 
also reaches these colonies which, after they have stayed in 
the body for some time, are always situated within the tissue 
changes. This is the quintessence of the whole question. 

Proteetive inoculation, therefore, may have a certain 
future, but before success is assured it must be shown, 
first, that it also serves curative, and not, as in the present 
form of inoculation, merely prophylactie purposes; second- 
]y, what quantity of the inoeulation material displays the maxi- 
mum of eurative action with the minimum of other irritative 
effects; thirdly, whether some other mode of developing 
the bacterial products than that customary so far should 
not be employed to preserve the constituents with which 
the protective power is combined, and to isolate them com- 
pletely from the other indifferent or even harmful com- 
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ponents. As yet it is not demonstrated that the proteins 
are capable of thorough immunization, but it is proved 
that toxalbumins possess this action. This is indieated 
not only by the experiment, but, to a certain extent, also 
by typical vaceination. But it is probable that the 
bacterial product which is to offer protection by inocu- 
lation must not be developed or mitigated upon arti- 
ficial media, but through intervention of an intermediate 
host—of a living organism. This question has become 
further complicated, in that lately attention has been 
drawn to another form of immunization—namely, that 
which is effected by so-called ANTITOXxINn. To allude 
briefly to this subject it is assumed—altho, according to 
our opinion, not on the basis of stringent statements and 
observations—that an infected animal develops in the 
course of the 'infection so-called antitoxin—i.e., sub- 
stances which possibly cause immunization of the in- 
fected animal or prevent the progress of the affection. 
It is believed, further, that such substances, taken from 
the poisoned animal and injected into other animals, 
will produce immunity in the latter even some time after 
infection has taken place. These antitoxins, dissolved in 
serum, are said, according to some authors, to develop 
from the toxin under {ebrile manifestations.. To form 
antitoxin without the intervention of foreign blood has 
not been accomplished up to date. The question of 
antitoxins is as yet not ready for decision in any direc- 
tion, for it is neither probable that antitoxin is developed 
from toxin, nor that antitoxin is a specific substance differ- 
ent in every instance, according to the species of the 
generator of the infection. Much more probable is the 
view that the capacity for immunization is a general 
quality of the living molecule in the serum, and that the 
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serum acts as an irritant which, in a foreign organism, 
produces that adaptation which accords protection from 
greater irritants-—i.e., renders the inoculated organism 
void of reaction to the introduction of similar irritants 
not surpassing a certain degree. This lack of reaction 
prevents the foreign body producing increased transpo- 
sitions in the body (increase of the entire internal work 
of the body); it does not permit the oceurrence of that 
profuse saturation of the (abnormally) irritated tissues 
with nutritive material from which the foreign irritant, 
the mierobe, obtains, at the expense of its host, the 
amounts of energy necessary to its existence and to 
its propagation—both qualities of the microbes are 
really eorrelates—and thus it brings about, finally, 
that the foreign agent, without having ewercised any 
special influence upon the internal (essential) labor of 
the body, leaves the body without causing evil effects, by the 
usual form of excretion (by way of increase of the extra- 
bodily labor). Therefore, at the onset of infeetion, the 
difference between the conduct of the inoculated, immune 
(void of reaction) organism and the non-inoculated one 
which responds to a certain irritation with an increase 
of the internal activity of the tissues, consists, above all, 
in the fact that, in the former case, it falls to the share 
of the organism— apart from the irritation exerted by 
the toxins still contained in the bodies of the bacteria— 
that it must only mechanically eliminate a foreign body 
or foreign agent of very small dimensions, whereas, in the 
latter case, the internal activity (processes of oxidation 
in the tissues, the production of leucocytes, the endo- 
cellular processes) assumes a constantly incereasing range, 
all the more extensive the more the production of the 
abnormal irritation is increased in ever rising propor- 
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tions, under these conditions favoring the develop- 
ment of the noxa (if this be a microbe). In the 
former case, therefore, we are dealing with purely 
mechanical effects, ab most with benign smallest emboli, 
an increase of the excretory activity of the kidneys, 
similar asin the excretion of smallest erystals of urie 
acid, of smallest corpuscular constituents, destroyed 
microbes, ete.; the second case presents, besides the 
manifestations of local inflammation, more or less marked 
general phenomena which form the summation of the 
different items of locally increased tissue activity. The 
amounts of energy produced in inflammation by the 
maximal irritation are not employed in a physio- 
logieal manner for the performance of external (EXTRA- 
BODILY) labor, but for the performance of increased 
ESSENTIAL, internal, laborr. A. muscle, for instance, 
which responds to the ordinary irritation with contrae- 
tion and to an increase of the physiological irritation 
with tonie contraction (greatest physiological perform- 
ance, greatest increase of the extra-bodily labor)—a 
muscle that consumes only a small portion of the ener- 
gies for essential (internal) labor, for the causation of 
the altered combination of molecules and atoms in the 
tissues which create the physico-chemical fundamental 
conditions for the possibility of contraction, does by no 
means respond to the (pathological) ürritation surpassing 
the extent of the physiological action of the irritation, 
directly with an increase of the extra-bodily labor, but it 
augments its essential (internal) labor, in that it produces, 
above all, heat. Whereas, therefore, extra-bodily activ- 
ity, serving physiological purposes, promotes the pur- 
poses of the organism, ingestion of food, defense against 
external influences, adaptation to foreign Influences; 
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whereas, under physiologieal conditions, the irritative 
quantity ereated continually anew by the organism in the 
activity serving the purpose of its preservation, is the 
regulator of labor in general; another form of labor will 
be the determining factor in case there becomes active 
in the organism an irritation (microbes, ete.) which has 
not developed autochthonously, answering the prevail- 
ing demands and performances, but which is really 
foreign to the purposes of the organism. Then internal 
tissue activity becomes increased—i.e., that form of 
activity which does not serve directly to the mediation 
of the relations of the body to the external world, but 
which supplies the energy which guarantees the cohesion 
of the various elementary constituents of the tissue, the 
preservation of the smallest protoplasm machine, of the 
ENERGETE according to our designation, and the com- 
bination of the various small orgamic machines into the 
complex forming the funetional labor unit, the individual. 
This aggregate of essential (internal) labor is required to 
furnish to a certain aggregate of protoplasm, to a com- 
plex of funetionally different, smallest organic machines, 
the functional unit and, with it, the faculty of perform- 
ing extra-bodily labor and, by appropriate alteration of 
the sum of this labor, according to all alterations of the 
outer world, again acquire the energy required for the 
performance of essential (internal) labor. This auto- 
regulation of the organic machine depends upon the 
biological fundamental law; it is the expression of the 
law of the preservation of energy to which also the per- 
formance of the protoplasm machine is subject in the 
eonditions of normal and pathological labor. The funda- 
mental condition is the presence of the moleeules which 
supply the mechanical basis for the special form of auto- 
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regulation, for the production and preservation of pro- 
cesses of causation, and which again are derived from 
living molecules. To disease as well as to health applies 
the postulate. The greater the irritation for the essen- 
tial (internal) labor and the greater the corresponding 
irritability (ö.e., the amount of labor required for the 
mere preservation of the machine), the less extra-bodily 
performance will be possible. An increase of the essen- 
tial (internal) labor can be accomplished only at the ex- 
pense of the extra bodily performance. Every irritation 
capable of incereasing essential (internal) labor, owing to 
a certain förm of irritability of the tissue, is the more 
pernicious to the organism the more continuously it 
operates. Microbes are the strongest irritants for 
essential (internal) labor; hence, the cause of a display 
ofenergy which, in a measure, is unnecessary for the real 
purposes of the organism. The organism must perform 
increased labor to support the foreign organisms that 
produce irritation, and which it can not eliminate with 
the aid of the processes of oxidation or by simple mechan- 
ical excretion. Then microbes are parasites in the true 
sense of the word. . . . 

Thus it is probably definitely shown that the primary 
method of Koch has not stood the test, and it is further 
likely—unless new exact experiments should show an im- 
munizing action of most minimal quantities of these substances 
—that BACTERIAL PROTEINS do not exert any protective 
effect worth mentioning, and, therefore, will not prove useful 
for therapeutie purposes. "The reason for this, as we wish 
to emphasize once more, is due to the fact that a bacte- 
rial protein as a substance producing irritation is prob- 
ably never capable of causing that condition of non- 
irritability which constitutes the sign of successful protection 
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by inoculation in the already funetionally irritated areas 
not yet affected by the bacterial invasion or adja- 
cent to the focus of the disease, which should be the 
prineipal object of immunization. The pointin question 
is not merely to cause the action of a very extensive 
irritation at any price, and to produce a reaction, but to 
render the inoculated organism void of reaction to certain 
irritations of carriers of infeection—an essential part of 
the effect of protection by inoculation. This alone 
would mean to effect IMMUNIZATION. Immunization 
is a sort of functional adaptation ; therefore, it can 
be effected only by minimal irritation which, analo- 
gous to the processes in exercise, exerts a modified 
influence on the causation of essential (internal) labor, 
and diminishes that for the causation of EXTRA- 
BODILY labor, in that, by the production of min- 
imal changes of the physical properties of the tissue, 
it prevents a similar (and even a stronger) foreign 
irritant (for instance, the living molecules of the 
microbes) from effecting an increase of the ESSENTIAL 
(INTERNAL) LABOR—i.e., from a more potent display 
of energy for the powers that guarantee the cohesion 
of the tissues and for the synergy of the parts. But 
the above-mentioned reduction of the irritability to 
essential (foreign) irritations formed by the organism, 
or the diminution of the normal demands of the tissue 
regarding the performance of essential (internal) 
labor, is even compatible with an increase of the fune- 
tional capacity as related. to extra-bodily labor; for the 
reflex (exeretory) activity of an organ may even be 
increased in spite of the apparently lowered irritability. 
The kidney, for instance, may perform an increased 
(external) labor without being inflamed, as is the case 
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in REGULATORY ALBUMINURIA (Rosenbach), in hemoglo- 
binuria. Just because the free, non-usable albumin or 
hemoglobin does not constitute a stimulation of the kid- 
ney to essential (internal) labor, the organ is capable of 
excreting considerable quantities of these substances 
without disturbance of the internal activity ofthe tissues, 
without increase of the essential labor in the secreting 
tissue—i.e., without inflammation—and to rid the body 
of foreign, harmful constituents just by virtue of their 
extra-bodily activity. Im other cases, on the contrary, 
in which these substances which are heterogeneous, or 
have become foreign, to the organism, act as irritation 
to essential labor because the irritability of the organ 
permits it (because the organ has not attained the re- 
quired adaptation), there takes place an inflammation of 
the kidney—i.e., the condition of increased internal labor 
which is always associated with diminution of extra- 
bodily capacity of function, with decrease of urinary 
secretion and excretion. An irritant, therefore, which 
is introduced into the body to produce a healing effect, 
must, under no circumstances, act locally or upon the 
entire organism with those qualities which characterize 
the inflammatory—hence, acutely stimulating—irritant. 
An irritant which is to cause adaptation must not go beyond 
the limits of mild functional irritations (of the processes of 
causation which regulate the functions of the body), An 
adaptation due to this irritant is analogous to that 
process which we designate practise—i.e., mild func- 
tional irritants which increase extra-bodily activity 
without augmenting essential (internal) labor, heighten 
the function, render the organism more capable of ac- 
tion, whereas inflammatory ürritants, to the action of which 
the body must respond with the transformation of great 
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quantities of energy, require a waste of energy, in that they 
inerease the internal (essential) labor at the ewpense of 
Funetion, of the extra-bodily activity. In other words, an 
irritant with inflammatory effects which acts upon an 
organ—for instance, the kidney—does not cause an 
inerease of the real excretory function of the kidney, 
but it changes the form of renal activity entirely ; it 
heightens the transformation of the amounts of energy 
and the production of living force, but the labor thus 
produced is consumed in the tissue itself.  Lively 
changes in the tissues take place, accompanied with a 
rise of temperature, but all these transpositions and 
transformations of the energy on hand do not increase 
_ what we denominate performance for the purposes of the 
organism. Since labor is performed only by the trans- 
formation of the energy on hand, the increase of essential 
labor necessitated by the inflammatory irritation is bound 
to decrease the real extra-bodily labor ofthe machine—i.e., 
the externally visible performance of labor (for instance, 
in the kidney, the mechanical elimination of the non- 
usable substances)—by the same amount by which the 
internal activity is increased of the different tissue con- 
stituents, the smallest protoplasm machines, and the 
large mechanism, the functional unit, accomplishes less 
because the consumption of energy has been increased 
for the separately working components. The larger 
quantity of blood in the organs, the abundant formation 
and accumulation of leucocytes, etc., represent the 
essential labor performed by the tissue which, under such 
circumstances, naturally becomes all the less suitable for 
the other functions to be performed by the multitude of 
smallest tissue components constituting the unit of the 
machine, the greater the sum of internal labor to be per- 
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formed. To immunize, therefore, we must not look for 
irritants which produce active, inflammatory (febrile) 
reaction (increase of essential labor which leads, at first, 
to transitory, later, to permanent, changes of tissue), 
but we should select substances which act only by increase 
of funetion—i.e., which, equal to the adequate irritants of 
normal metabolism, increase only extra-bodily labor, the 
mechanical performance of labor for the purposes of the 
organism ; for this form of labor, which guarantees 
nutrition, preservation, and the uninterrupted perform- 
ance of the functions of the body, is promoted solely by 
the manifestation of funetion—by auto-regulation, as it 
were. But an organ is strengthened, and thus becomes 
more capable of function, by performances of a purely 
funetional character, which are interrupted by appro- 
priate intervals of rest for the preservation of energy, 
i.e., the accumulation and development of new energy— 
whereas it suffers a more or less considerable disturbance 
of function by exeiting, inflammatory irritations which 
necessitate an acute exertion of numerous manifestations 
of energy in the tissue itself, and which lay claim to a 
great portion or even the entire amount of energy avail- 
able for extra-bodily labor. In fact, even the mechan- 
ism itself, the substratum of the apparatus in which the 
processes take place, becomesaffected. If, as we believe, 
immunization is adaptation, then an irritant must be 
found corresponding in quantity and quality to the nor- 
mal functional one, which, as in the process of practise, 
by gradual habitation to the weaker disturbance, enables 
the tissues to react to stronger irritants with increased 
funetion (extra-bodily activity, mechanical labor, muscu- 
lar activity, elimination, increased faculty of exeretion), 
but not with "increase of irritability, ultimately leading to 
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an alteration of internal labor which we call inflammatory 
change of tissue. Decrease of irritability, hence adaptation 
with unchanged capacity of function for extra-bodily labor, is 
the purpose of protective inoculation, and this end cam prob- 
ably be attained best by smallest quantities of those small compli- 
cated albuminous bodies which we call TOXALBUMINS and 
which are closely related to the substances already contained in 
theserum. These albuminous bodies ofthe blood are, asis 
well known, the carriers and representatives of the exeit- 
ing powers which we designate asthe normal irritants for 
the activity of the organism. The question as to the 
composition of these bodies, their origin and the experi- 
mental examination of their action upon foreign organ- 
isms is the most burning question of medical science. 
Upon its solution depends the future ofscientific therapy, 
which is to be determined, and hence to be promoted, in 
the laboratory—at least, in respect to all its preliminary 
experiments. It appears as if upon the solution of this 
question depends essential reform not only in all thera- 
peutico-medical views, but also in the fundamental bio- 
logical views, the expression of which are the prevailing 
therapeutie standpoints. However, according to our 
opinion, the chances for real therapeutie success in this 
direction are as yet very small indeed, and we believe 
that the roads of experimental therapeutie investigation 
will for some time to come again run in a direction dif- 
ferent from those of elinical research, and for the present 
we may say of the union between experimental science 
and the clinie as of the association of philosophy with 
natural science: “Enmity be between you, alliance is 
premature !’’” One more point may be emphasized to 
illustrate the diffieulty of the question of the importance 
of the curative serum and of the antitoxins: There is little 
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probability that we are here dealing with chemically charae- 
terized bodies of definite composition ; what characterizes the 
immvunizing substance, respectively that one which acts as cura- 
tive agent, is the sum total of living force with which it is en- 
dowed. "The combination and the motility of the atoms 
are the characteristics of the agents in question, nottheir 
composition regarding the number or mutual grouping of 
the atoms in the molecule. They must be “living mole- 
eules,’’ molecules equipped with a certain amount of 
free living force, and by this differentiated from equally 
constituted, indifferent, dead molecules. But since all 
our methods for obtaining substances from living organ- 
isms furnish only dead molecules, in which living forces 
(strongest vibrations) are no longer present, serviceable 
inoculation material which must contain “living mole- 
cules’’ can be taken only through the intervention of a liv- 
ing intermediate carrier from whom inoculation material 
is taken. And this inoculation substratum must contain 
a still more active form of the molecular powers than in 
the “indifferent’’ serum, for only from animals already 
immunized can the irritant be taken calling forth the 
condition of adaptation and non-irritability, which is the 
characteristic of immunity. Active molecules, there- 
fore, must be capable of transmitting to the molecules 
of the inoculated organism a form of motion analogous 
to their own main quality. Certain analogies to the 
processes interesting us here are offered in the domain of 
physics by the phenomena of magnetism, polarization of 
light, etc. 

If, therefore, we trace the efiicacy of a vaceine in its 
widest sense to more active, intramolecular and intermolec- 
ular, motion of certain albuminous bodies contained in 
it, it is obvious that, according to our opinion, this 
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immunizing power can become manifest only upon direet 
ineorporation of the material in question into the blood 
(by subeutaneous application), since the “living’’ 
albumin forming the most essential constituent is altered 
in any other method of incorporation, and istransformed 
into ““ineffecetive’’ dead material. The action of the 
gastrie juice, for instance, is bound, owing to the coagu- 
lation of the albuminates, to neutralize any immunizing 
effeet, and hence we doubt a priori the demonstrative 
power of experiments in which immunity of nurslings is 
said to be brought about by the ingestion per os of milk 
from immune wet-nurses. Efficacious from the stomach 
and also from the intestine are only substances the 
active principle of which is not combined with the ““liv- 
ing’’ albumin; thus, even tuberculin introduced per 08 
or per rectum is absolutely without effect. 

With due reserve, we also wish to express the supposi- 
tion that the infeeting agent of constitutional syphilis is 
not a mierobe, but, above all, some form of vaccine 
which owes its effects to ‘‘ living’’ albumin molecules, 
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THE COMMA BACILLUS, MEDICAL SCIENCE. AND THE 
MEDICAL PROFESSION 


ALTHO in the following paragraphs I intend merely to 
call attention to the great harm that has been done and 
will be done to the medical profession, I can not forbear 
touching with a few words upon the scientific aspect 
of the question. For I believe the undeniable harm 
done to the authority of the physician, the nonsensical 
choleraphobia of the public, and the indifference with 
which, in consequence of this fear, the most deplorable 
encroachments upon the personal liberty of the individ- 
ual have been considered as matters of course, are the 
unavoidable results of the modern theory of infection or, 
to use the popular term, of the bacillary theory. 

Has the course of the epidemie in Europe, and espe- 
cially in Germany, proved that the comma bacilli are the 
cause of the origin ofthe malady; has the course of the 
epidemiec up to the present furnished even the shadow of 
an unobjectionable proof that the modern theory has 
solved the problem of the origin of this pestilencee? No 
need to quote Stanhope' to demonstrate the non-contagi- 
osity of cholera, for no one will seriously believe that he 
obtained his immunity through inoculation, as nurses 
and physicians have furnished a much more convineing 


ı An English reporter who, after previous protective inoculation, came in 
close contact with cholera patients without becoming affected. 
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proof, and as, in spite of the alleged infection of our 
rivers and in spite of the many sailors afflieted with 
diarrhea and comma bacilli, the disease fortunately 
attained but a small foothold outside of Hamburg. Had 
Stanhope become affected, he would have proved to a 
certainty that his protecetive inoculation was an illusion; 
but that would not have furnished any proof that cholera 
is infectious, and that the bacillus is the carrier of the 
infeetion. For this proof can only be adduced in a 
locality heretofore immune to cholera, and in that some 
one falls ill from eating cholera bacilli, or in conse- 
quence of nursing an individual who had been infected 
at some other place. Even then the proof would not be 
absolute until the immunity of the locality is shown to 
be actual, in that no further cases of cholera occur in this 
locality after the first patient had been isolated. If, in 
case these experiments remained without result, in order 
to solve the theory of the etiological importance of the 
comma bacillus, objection should be made that the per- 
son experimented upon, owing to healthy digestive or- 
gans, did not furnish a suitable soil for the bacillus, and 
if logieally it should be demanded that before entering 
upon such an experiment the stomach be sterilized, and 
that peristalsis be arrested by opium, such demands could 
clearly demonstrate how far, in our inclination to ex- 
perimental pathology, we have strayed from the true 
conception of the character of the ‘‘ affeetion.’’ 

Ifonly such a considerable functional insufficieney of 
the digestive apparatus must be the preliminary condi- 
tion of infection by a micro-organism, then the microbe 
is most unessential, and it must be explained, above all, why 
such a large number of persons, just at a stated period, 
become affected by such a weakness of the digestive appa- 
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ratus. It requires an explanation why these weak in- 
dividuals do not also fall a prey to other bacilli. Or is it 
claimed thai these, too, succumb to the dominating influence 
of the comma bacillus? "This can scarcely be the case, 
since the contents of the intestines always show other 
mierobes besides the comma bacillus. The cholera pa- 
tients do not die because they fall a prey to the bacilli, 
but they die because of the most acute functional insuffi- 
eiency of the intestinal tract, which favors not only the 
multiplication of comma bacilli, but that of any other 
species of intestinal parasites. It appears only that 
in many cases, but by no means in every instance, the 
comma bacilli or spirilli are more readily cultured on 
artificial media than other forms. 

And what arbitrary methods in diagnosis did this 
yearning after the demonstration of the comma baecillus 
bring forth ! I surely do not occupy the standpoint that 
it is the first duty ofthe physician to make a schematie 
school diagnosis at any price ; but if a diagnosis is to be 
made in the usual manner, if a series of essential changes! 
of function must be present to celassify the pieture of the 
affeetion—i.e., to designate it by a proper name— we 
can and must demand, above all, that the diagnosis be 
not formulated from a so-called pathognomonic symptom, 
and that quite arbitrarily from a series of signs one sign 
be not pushed forward as the one and only essential for the 
ultimate definition. The presence of tuberele bacilli 
in the sputum suffices by no means to diagnosticate 
what, elinieally, we call pulmonary tubereulosis, for, 
quite apart from the fact that the bacilli may in some 
cases have, aceidentally entered the lungs in the same 
manner as dust or other foreign bodies, the demonstra- 
tion of tuberele bacilli neither proves that absolute proc- 


THE COMMA BACILLUS 199 


esses of destruction are present in the lungs, nor that 
the process is ineurable, and hence must be progressive. 
We only know empirically that, in localities in which 
baecilli are found, a definite predisposition to decay of 
the pulmonary tissue is present, just as we know empir- 
ically that such is the case in individuals with hereditary 
or eongenital disposition—i.e., children with narrow, 
long thorax, have a tendency to affections of the lungs 
in which tuberele bacilli and other forms, especially pyo- 
eocei, develop in large numbers. Diagnosis and prognosis, 
therefore, can not be deduced from the sputum, but only from 
the results furnished by a careful examination of the 
whole diseased organism, and we actually find that in- 
dividuals with numerous bacilli are frequently in bet- 
ter health and present better chances for recovery than 
those whose sputum shows only a few bacilli. Any one 
who wishes to speak of phthisis bacillaria can not be de-. 
nied this privilege; he then creates a special pieture of 
disease or, more correctly, a conception of disease which, 
however, does not specify anything of importance to the 
physician or to the patient, and it can not be maintained 
that anything has been gained by this new designation. 
Only a new principle of classification has been created 
which, however, ranges curable and incurable cases in 
a uniform manner in the same category. Thus there can 
be no doubt that comma bacilli can frequently be culti- 
vated from severe cases of epidemie intestinal insufficieney; 
but to make the presence of comma bacilli a principle of 
elassification collides with the demands of logie, since 
cases which show comma bacilli and those in which these 
bacilli are not present are not principially different, 
neither with reference to the organic disease at the bot- 
tom of the pathological picture, nor in regard to the out- 
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come. The fact that comma baeilli may be eultivated from 
the intestine announces neither the severity of the case nor 
is epidemiologieal significance, for individuals who have 
baeilli and those that have not die at the same periods 
and under the same conditions under the clinical pie- 
ture of cholera (of the most acute insufficieney of the 
intestine). How is it possible, therefore, that the case 
differs principially from the other, in that baeilli are 
found in the one instance and none is present in the 
other? Other individuals, again, show numerous baeilli 
and do not present any threatening phenomena (at 
most, a watery discharge), and they recover in & 
short time, in spite of their dejecetions containing 
comma bacilli; whereas others, from whose discharges 
the bacilli can be eultivated only with the greatest difä- 
eulty and after several days’ trials, have long been dead 
when this proof is furnished. Hence, how is it possible 
that the baeilli are the cause of the manifestations when 
cause amd effect are in such a marked contrast? If & 
primary weakness of the digestive organs furnished 
the predisposition to the colonization of the bacilli, it 
would at least be fair to assume that the greatest number 
of bacilli were also the expression of the greatest weakness of 
the digestive organs. But nothing of the kind is the case, 
and still the bacilli are eredited with being the cause of 
the epidemie, whereas the great number of the other 
factors acting upon the body, which create the fatal in- 
suffiecieney of the intestine, are not considered. How 
else, from the standpoint of the bacillary theory, can the 
fact be explained that every year in the summer months 
insuffieieney of the intestine of nurslings and smallest children 
becomes epidemie only in the so-called lowest elasses? NO 
infection and no baeillus can be demonstrated in this case; 
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only the fact remains that the children of the poorest part of 
the population succumb in greatest numbers to an epidemic. 

Neither the theory of the ground-water nor the theory of 
the comma baeillus furnish an ewplanation for the origin of 
the epidemie oceurrence of the intestinal phenomena 
eonstituting the pieture of cholera and that of cholera 
morbus. The bacillus is surely an accident, no essential 
cause in a logieal sense. The condition of the ground- 
water, however, may announce that one of the factors 
that influence the activity of the body in general and, 
with it, that of the intestine (in a manner not deter- 
mined as yet), has materially changed. But a certain 
eondition of the ground-water is surely only a secondary 
phenomenon—a phenomenon that is syncehronous with 
cholera, but not in a causal relation with the same." As 
little as the advent of the birds of passage is really 
spring—altho the appearance of spring is in a certain 
time relation to the advent of the birds—just so little is 
one of the causes so far given the real and sole cause of 
the oceurrence of that pandemic and epidemie insuffi- 
cieney of the intestine of adults which we call cholera. 
What explanation has been furnished by the theory of 
the comma bacillus regarding the propagation of the 
pestilence? Since the bacilli do not travel up stream 
they must be carried by human beings, and great pains 
are taken to demonstrate this method of infection every- 
where, altho even now plenty of instances are at hand in 
which a connection with introduction can not be deter- 
mined. If, in spite of the assumed infeetion of all the 


! von Pettenkofer, in his excellent criticism of the report of the German 
Cholera Commission (Munich, 1888)—more worth reading to-day than ever— 
says: “ Its variation (that of the ground-water) is under some circumstances 
only a good indication of processes in the layers of soil above it.’ 
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rivers, so few cases of the affeetion have occurred even 
among fishermen and sailors, either infection ean not be 
in evidence, after all, or, ifthis be the case, it can not 
be as dangerous as assumed at present. And since there 
can scarcely be any question that the erews of vessels, to 
whom now the röle of transmitter is preferably attrib- 
uted, were at the beginning only to a very small part 
subjeeted to any control or could at all be controlled, it 
is very probable that by far more carriers of the toxin 
(in the sense of those who assume this method of trans- 
mission) have slipped through’ than were subjeeted to 
measures for protection. Necessarily so many more must 
haveescaped these measures as also the apparently healthy 
may harbor large numbers of comma bacilli. Nothing 
shows more plainly than this comparatively marked 
immunity even of sailors how insecure is the theory 
of transportation of the toxin of cholera and the theory 
of infection from man to man. So long as the conditions 
for the development of intestinal insufficiencey are absent, 
so long is even the comma bacillus powerless, and even 
the proof of its presence in a river, if furnished unobjec- 
tionably, would not, in our opinion, justify the unques- 
tionable conclusion of the water being infected, quite as 
little as the finding in any body of water of bacilli of 
the typhoid variety, admits of the conclusion that this 
water is the cause of an epidemic of typhoid, for, singu- 
larly enough, the cultures of all these bacilli always 
lack some, altho allegediy unessential, characteristics 
of those which are ceultivated directly from human 
tissues. It is our opinion that mierobes also show essen- 
tial variations in their behavior, according to the soil 
upon which they have grown, and according to the de- 
velopmental eonditions upon which they depend. Here, 
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too, econvineing demonstration is wanting that the bacilli 
really have only constant characteristics, and that, in 
common with every living organism under varying ex- 
ternal conditions to which the baeilli also must adapt 
themselves, thus undergo a change of qualities which we 
are only erroneously inclined to regard as essential.‘ "Thus 


ı We desire to quote a small table taken from an article written at our insti- 
gation by J. Rosenthal, in ‘“ Die Wandlungen in der Lehre vom Kommabacillus 
Koch's im ersten Jahrzehnt.” Wiener med. Presse, 1895, No. 42, etc.: 


Formerly. 


The cholera bacillus is the only com- 
ma bacillus. 

The characteristice feature is the 
comma. 


Koch'’s bacillus is merely of the form 
commonly spoken of as comma. 


The number of the worm-screws 
ranges from 8 to 30. 


Puncture culture with “air bubble,’ 
the potato culture, the resemblance 
to glass particles, are of great im- 
portance. 

Liquefaction of gelatin is a character- 
istically slow one, as in no other 
microbes. 

Transparency of the imagos. 


Phosphorescence of the pure cultures 
does not exist in the true cholera 
vibrio. 

Microscopy is of lesser value as 
against culture. 

Cholera bacilli flourish best in a tem- 
perature of 30°-40° ©. (86°-104° F.). 


Cholera bacilli are aerobic. 


Artificial infection of an animal body 
is impossible, 


Now. 


Comma bacilli are known to us by the 
dozens of species. 

The characteristic feature is the form- 
ation of spirilli and undulating mo- 
tion. 

Koch’s baeillus, in contrast to others, 
is characterized by uniform thick- 
ness and curvature. 

According to others (Finkler 3 to 6, 
Deneke, 4 to 20) eventually the same 
number. 

No longer of any importance what- 
ever. 


Other bacilli may also, if properly 
treated, liquefy gelatin slowly. 


Other bacteria also manifest these to 
a certain degree. 

Phosphorescence appears to be de- 
monstrated. 

Microscopy prevails over culture 
(“cast of net”). 

Cholera bacilli require exactly 22° C. 
(71 6-14 F.); otherwise unavoidably 
confused with others (Finkler). 

Cholera bacilli are capable of faculta- 
tive anaerobiosis. 

The animal experiment is not only 
positive, but it is also an important 
link inthe chain of diagnostic signs. 
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the question is not deeided yet whether or not the baeil- 
lus ofabdominal typhus and the baeterium coli commune 
are closely related, and whether or not the latter is or 
becomes pathogenie only in a distinet predisposition of 
the host. Many cases from every-day practise which 
remain isolated, while no other typhoid patient can be 
found in the entire locality, point to the latter assump- 
tion. 

If water were the carrier of all these infections, if it 
were so easy to infect rivers that no method of filtra- 
tion would any longer afford protection, and that boil- 
ing alone would be of avail (which might possibly 
furnish a drink not conducive to digestion), the question 
arises: For what purpose do we build water-works at 
great cost which obtain their supply of water from 
rivers? For, if we are permitted to drink boiled water 
only, we might, with advantage to ourselves, return to 
the former system of water-supply from wells. Orshould 
these directions and precautionary measures hold good 
only in times of an epidemic? Such can not possibly be 
the case, since, according to the opinion of the adherents 
of the.prevailing infection theory, one case suffices to in- 
fect the water and serve as focus of dissemination. Hence, 
care should be had at all times, and from now on only 
boiled water must be utilized. Unfortunately, in spite 
of this apparently safe conclusion, the problem re- 
mains for practical purposes why epidemies occur so 
rarely, altho, with modern conditions of transportation 
and travel, transmission should really take place con- 
tinuously. A later period may possibly recognize that 
the causes of many epidemics should not be looked for in a 
contagium vivum or in a toxie substance contained in the 
water, but in other factors which, possibly in connection 


u 
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with a eertain condition of the water, so monopolize and 
impair the funetions of the organism that many indi- 
viduals succumb to the increased demands. A later 
period may possibly furnish the proof, unobjectionable 
also for those that at present are prejudiced, that man 
is by no means the carrier of the cholera toxin, 
and that cholera is not disseminated by toxin and in- 
feetion, any more than the prematare falling of the 
leaves from the trees is a sign of eontagion or infection 
of the trees. When this knowledge will have general 
prevalence, those unfortunate enough to live in a period 
of pestilence will be spared from the deplorable spectaecle 
ofhaving the terrors of an epidemic boundlessly enhanced 
by the dread of the neighbor, the carrier of the toxin. 
However, besides these deplorably inhumane disturb- 
ances of the social organism, the foundation of which 
should be formed by the law of neighborly love, modern 
seience of infeetion has exerted an influence, especially 
pernicious, as I believe, upon the social condition of 
practising physieians, in that it transfers the center of 
medical production into the laboratory. This trend of 
events harbors a pitiful irony. In the striving for most 
exact knowledge of the processes in the diseased body, 
methods and auxiliary methods were invented to pene- 
trate into the interior of these disturbances of function 
and of tissue until finally the pursuit of these aims has 
gone so far that the object, the diseased organism, has been 
lost sight of over the method. Development of the most 
subtle specialties has caused the belief to be awakened 
that the most refined diagnosis were to have in its train also 
the best therapy, and we have finally attained a point at 
which artificial diagnosis is regarded as self-suficient aim. 
The patient was a “beautiful case,’ and his lesser 
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and greater sufferings had become insignificant against 
the great satisfaction of the possibility of an “exaect’’ 
diagnosis. And since diagnosis no longer had an eye 
for the functional disturbances, but searched for a path- 
ognomonic, specifie symptom, an arbitrarily chosen, 
mostly unessential symptom which, as in every artificial 
system of classification, renders immediate determina- 
tion feasible even to the superficial, we have witnessed 
that the diagnosis in absentia came into fashion, in that 
any chemical laboratory could diagnosticate from the 
urine alone the anomalies of sugar and albumin excre- 
tions (yes, even certain organic affections), and could 
determine prognosis and therapy from the percentages 
in the urine of sugar and albumin. Thus we have seen 
that the pathologist determined from the microscopical 
preparation whether a tumor was benign or malign, so 
that diagnosis, prognosis, and therapy were dependent, 
as it were, upon his decision, altho he had seen only 
tumor particles but no patient. The proper foundation 
and justifieation were furnished for all these aberrations 
of the views as to the aims and methods of medical 
activity by the one-sided development of bacteriolog- 
ical technies. For now diagnosis, prognosis, and therapy 
were supplied in the simplest manner imaginable, and the 
patient, after he had furnished his secretion or excretion, 
was really superfluous in the subsequent proceedings. 
The microbe was determined, its mode of living investi- 
gated in the test-tube, and the means which, under these, 
unguestionably fully homogeneous (?) conditions of life, 
prevented its development, were naturally, with logical 
sequence, also the most important therapeutie agents, 
whereas those substances or factors which promoted its 
growth were by the same token the enemies of recovery. 
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If a baeillus is destroyed in so and so many pro mille of 
corrosive sublimate, then it is only necessary to admin- 
ister to the patient such a dose of this ‘effective and 
harmless substance’’ as was exactly determined in the 
test-tube, and he would as surely be delivered of his 
enemies as he would surely be their prey if he partakes 
of a substance in which they might possibly develop. 
Hence, butter and cheese must be strietly avoided in 
cholera times. e 

Unfortunately, this beautiful idea of being diagnosti- 
cian, therapeutist, and pharmacologist at the same time, 
and of being capable of directing the destiny of man in 
the most ideal manner far from the paltriness and misery 
ofthe sick-bed, too soon turned out to be a dream, and 
gradually the perception once more begins to ripen that 
diseased man, after all (even after the axiom in mathe- 
matics that the whole is more than each individual part), 
not only from the human, but also from the prac- 
tical, standpoint, owing to the possibility of render- 
ing assistance, deserved of more consideration than his 
excretions. Very helpful to attain this end was the 
era of tuberculin, which demonstrated to him who was 
ready to see, with most desirable distinetness, where a 
science is bound to lead us which considers the patient 
as an negligible quantity, and, regarding his condition of 
reaction, places him on the same footing with a dead 
culture medium. 

All experiences of medical art—for the determination 
of the condition ofthe organs and their influence upon 
the general health, in order to fulfil the physieian’s duty 
of giving advice and formulating prospects for the future 
still remains an art, and one most difficult of acquisition 
—appeared suddenly to be entirely worthless, for the de- 
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monstration of bacilli did not require a physieian, and 
their presence or absence furnished both prognosis and therapy. 
And since the cooperation of the practitioner was, accord- 
ingly, really superfluous, it follows that only physieians 
of a higher order who were actually qualified to observe 
—how could an every-day practitioner be capable of 
such seientifie accomplishments ?—should be entrusted 
with the administration of tubereulin; they alone should 
be permitted to undertake the determining observations 
of temperature changes, and to attend, according to direec- 
tions, to the prescribed increase of the doses for the 
welfare of the sick. 

Fortunately, here too the course of events has shown 
that the destiny of patients must not be decided in the 
laboratory, and that neither the healthy nor the sick can 
do without a physician who decides upon the hygienie 
measures that serve for the welfare of the sick, and that pro- 
tect the healthy from disease only after careful consideration 
of all eircumstances, and after most painstaking examination. 

But the power of modern theories and their striving 
for manifestation in praetise has remained the same, and, 
tho we may predict on the basis of a certain medical ex- 
perience that the experiments, so very interesting from 
a Scientific standpoint, of inventing new methods of 
immunization and inoculation will remain unimportant for 
utilization in practise, still the claim of bacteriology to control 
the sole determining vote in diagnosis will continue to pre- 
vail for some time to come, since the perception has not 
yet become potential that the diagnostie principle, which 
bacteriology endeavors to put forth as the only correct 
one, considers neither the requirements of logie nor practical 
necessity. For what do we need physieians if the diag- 
nosis of cholera can be made, not from the clinical pic- 
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ture of the disease, which, unfortunately, permits of so 
little doubt, but solely in the laboratory, without knowl- 
edge of the external conditions, without examination of 
the patient? What opinion is the layman to form of the 
position of the physician and of the importance of the ewam- 
ination of the patient and of the diagnosis, if possibly three 
to four days may pass before the decision is received from 
the laboratory whether the patient has succumbed ‘““only’’ to 
cholera nostras or—a horrible death—to Asiatie cholera ? 
Must not doubts be aroused whether, in view of the 
much emphasized difference between both diseases, the 
physieian in charge, who for so long remains in complete 
ignorance with reference to the nature of the pathological 
process, might not likewise have made a mistake in treatment ? 
What now distinguishes the graduated physician from 
the layman? What is the advantage of zealously and 
diligently studying pathology, of visiting the elinie, if one 
is unable and dare not make a determining diagnosis? It 
would then be better to study only bacteriology, and, 
like a defunet class of wondereure quacks, merely pur- 
sue the examination of the ‘‘excretions and secretions’’ 
far from the bedside. And what, after all, is the result 
of the methods of examination of the present day? The 
number of those that have succumbed to cholera nostras 
(in those distriets allegedly not affected by the epidemic) 
has grown enormously; the disease which heretofore had 
been looked upon as absolutely harmless for the healthy adult 
now ranges among those that present the most unfavorable 
prognosis, whereas, on the other hand, many patients 
suffering from Asiatie cholera recover, and not a few cases 
that are distinguished by their wealth of comma baeilli run a 
milder course than the mildest cases of summer diarrhea. 
One need not be a pessimist to imagine the conse- 
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quences of the present theory as very harmful to medical 
science and its medical representatives if it should con- 
tinue so autocratically to influence hygienic and medical 
measures; for since constantly a greater number of forms 
of maladies is placed in the category of infectious diseases, 
diagnosis will gradually be transferred from the bedside 
to bacteriological institutions supported by the state, and 
from the medical practitioner to government employees. 
Physicians and laymen must get accustomed to the fact 
that so-called sanitary measures to be taken must be 
based simply and solely upon seientifico-bureaueratie prin- 
ciples, hence not in accordance to the special case, but in 
keeping with a scheme. With this, naturally, the activity of 
the physieian is at an end, since he is to individualize, and 
must not make the disease but the patient the subject of his 
interest and study. The beautiful and humane calling 
of the physician to be adviser and helper to man will 
then have ceased to exist; for consciousness of the 
responsibility for the life of the patient is replaced by the fear 
that a paragraph of a pest law may have been violated, and 
in place of surety resulting from experience in the treatment 
of disease there will be uncertainty arising from the fact that 
the bacteriological diagnosis of a theorist is capable of upset- 
ting all achievements of conscientious medical observations. 
Should physicians take no note of these serious consider- 
ations concerning the future of the medical profession ? 
Should they not attempt to defend themselves against 
the surely threatening danger? Should not those who see 
the safety of their profession in the diseiplining of 
physicians rather concentrate their energy and their in- 
telligence upon the defeat of measures which are sure to 
bring about the most serious harm that has ever befallen 
the medical profession ? 


XVI 


THE CHOLERA QUESTION 
I ı 


PROFESSOR DR. ROSENBACH: The discourse just held 
(by Professor Flügge) was very instructive in more than 
one direetion, for it shows the point to which we are 
steering if the prevailing scientific theories are still fur- 
ther converted into deeds ; and it distinetly points out, 
further, the inconsistencies between theory and practise. 
Nothing is caleulated to throw a better light upon the 
diffieulties encountered in the establishment and execu- 
tion of theoretical demands than the proposition of the 
lecturer to make a distinetion in connection with sani- 
tary treatment between healthy and suspected persons 
coming from a center of pestilence, and, if I have under- 
stood him correctly, to desist entirely from the customary 
disinfection of healthy individuals. Isalute with thanks 
one point of the discourse—namely, the request to look 
calmly into the face of the imminent danger, altho Iam 
not able to share his opinion that this comfort to us re- 
sults from the discovery of the comma bacillus and from 
the measures rendered feasible thereby. Ibelieve, above 
all, that the demands made by modern hygiene in so- 
called contagious diseases more than grossly neglect the 
virtues of neighborly love and humanity, and exact and 

170. Jahresbericht der schles. Gesellschaft f. vaterländ. Cultur (über das 
Jahr 1892), Breslau, 1893. 
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accomplish encroachments upon personal liberty such as 
can not be improved upon for malignity. Even with 
the conviction that the individual must make a sacrifice 
to the community, we can not help feeling deepest regret 
“ when contemplating the protective and defensive meas- 
ures taken in the supposed interest of localities not yet 
infeeted. Hospitality is denied to all fugitives, even to 
the healthy. Healthy and diseased individuals are forced 
to leave their dwellings, and to subject themselves to pro- 
cedures which even the adherents of disinfection must 
regard as exaggerated and, above all, useless. The fear 
of infection has been so overdone on the strength of the 
so-called bacillary theory that the results of this fear 
become everywhere manifest in the most disagreeable 
manner. But Idonot wish to enlarge any further on 
this point. Let every one place himself in such situa- 
tions as are so drastically depieted in the daily papers, 
and it is likely that he will recoil from the severity 
of the requirements of modern hygiene. What are the 
consequences of the present theory? As the bacillus 
thrives in moisture, it may adhere everywhere, and 
any one coming from a suspeeted locality, whether 
healthy or diseased, is suspected, therefore, to be a car- 
rier of the infection, for he may carry the generator 
of the disease on himself, with himself, or in him- 
seif. From this should follow that also the healthy 
must be cleansed and disinfeeted until every fear of 
transmission has vanished. However, no one dares say 
how long this possibility of infection may last. Since, 
for instance, in a fatal case reported from Berlin, which 
is claimed to prove the connection of the disease with 
infeetion from Hamburg, the symptoms of the affeetion, 
according to my caleulation, have remained completely 
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hidden for at least six days, a striet quarantine of at least 
seven days should be enforced for all persons coming 
from a suspected place, for, as stated above, even & 
healthy individual may carry the germ in himselfor upon 
himself. But even the lecturer does not wish to draw 
these conelusions, and, therefore, he distinguishes sharply 
between suspected and healthy persons. He considers 
the superfieial disinfeetion as practised in the latter to 
be entirely unnecessary, if I understood correctly, 
whereas he would submit the suspected to isolation and 
to energetie disinfeetion of the body, not only of the gar- 
ments. Here we have the inconsisteney between theory 
and practise ; for, if the bacteria are the cause, then 
quarantine should be strietly enforced in the healthy and 
in the sick, in such a manner as is practised only in the 
Orient and in transmarine ports. If, therefore, the dis- 
infecting measures employed so far concerning the cloth- 
ing and the baggage, the insufficieney of which was so 
drastically depieted by the lecturer, are of no avail, if 
an apparently healthy individual may carry bacilli 
within and upon his body, then it is positive that gener- 
ators of disease must have been carried away in large 
quantities, in spite of all measures and considering the 
fact that, notwithstanding the latter, a great many per- 
sons escape disinfeetion. Since Hamburg is a focus of 
epidemic, since bacilli are so readily taken up and trans- 
mitted, it would be wonderful indeed if only the few 
persons actually affected had been the carriers of the 
eontagion. Butsince, fortunately, we have remained free 
from endemics and epidemics, the conclusion appears to 
be justified that either the baecilli are transmitted only 
by the patients, or the bacilli are by no means the only 
or the essential cause of the disease. At all events, the 
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opinion that they are exelusively the cause of an epi- 
demic has not as yet been properly supported. If we 
boast that our measures, just because we are able to sup- 
press every individual case, have also prevented the 
propagation into an epidemic, we are guilty of conclu- 
sions that may be pardonable but are none the less 
wrong. We have not been exempted from cholera be- 
cause we have isolated a few persons and disinfected a 
Fraction of all concerned, but because the requirements 
essential to the affection and to the epidemie in general 
are not present with us. The so-called,sparks could not 
kindle a fire because the susceptible ground was wanting, 
because our conditions of existence do not as yet furnish 
any cause for disease and, let us hope, will not furnish 
it. Ifa fire which breaks out in a village with thatched 
roofs remains confined to the original center because the 
roofs are still wet from a previous rain, no one willclaim 
the merit of having saved the roofs that were spared in 
that he extinguished allthe sparks which were flying 
around; for every one knows that wetroofs will never take 
fire. These same facts apply to the cholera epidemie of 
the present year. Italy, always visited by epidemies, is 
spared without our having heard of any extraordinary 
measures, altho France probably was infected through- 
out the entire summer. We have been spared, not be- 
cause of our measures, but because the conditions for the 
origin of the disease are not at hand and, let us trust, 
will not be. Whether we believe in the action of baeilli 
or not, the facts prove that, even assuming this possibil- 
ity, a whole series of preliminary conditions must be 
complied with before the much-dreaded baeillus can do 
its pernieious work. I can not here enlarge upon the 
reasons which have led me to attribute only a very sub- 
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ordinate importance in the origin of diseases to bacteria, 
the same as to other harmful agents. I have on other 
oceasions dwelt more exhaustively upon this subject. - 
At present, at the risk of being designated unscientifie, I 
wish only to give expression to my convietion that, while 
it is true that the eauses for the origin of cholera are as 
yet not cleared up, it is quite safe to say that no specific 
pathogenie agent is the cause of this scourge of human- 
ity, whereas a microbe is present, at best, as an accom- 
panying phenomenon in a number of the most severe 
cases. Itis my conviction, further, that a direct infec- 
tion from one human being to another, especially in non- 
infected localities, never occurs, and the danger of infec- 
tion in infeeted localities obtains only because every one 
in such localities is more or less subject to the external 
influences which are the cause of the disease. The dan- 
ger elings to the locality and to the conditions of life in 
general, not to a specific contagion which, like other 
nox®, can play only a secondary part. As little, 
therefore, as there is danger of being infected from 
a patient, so little are we justified, according to reported 
(unobjectionable) investigations, in accusing a definite 
noxa—for instance, water—of being the sole cause 
of the affection. The endeavor always to find the per- 
nicious cause in water corresponds less to the compulsion 
of facts than to the desire of presenting something tangi- 
ble as the creator ofall evil. Butitisa serious matter 
to assume absolute knowledge when every reason exists 
to search for truth without prejudice. There can be no 
doubt that water may harbor noxious substances, but 
these are quite insignificant so far as they affeet healthy 
human beings. It is especially unjustifiable always to 
consider bacteria the carriers of the noxious element, 
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Since there can be no doubt that chemically acting sub- 
stances, demonstrable by chemical methods, play a very 
important part in the injury which may eventually come 
to man through the drinking of water. Lately the 
method has been adopted—wrongly, according to my 
opinion—ofdeclaring water asharmful or harmless merely 
on the basis of bacteriological investigations because, in 
searching for tangible—i.e., easily demonstrable—pollu- 
tions the great influence is overlooked which is exerted 
by the constant summation of minutest noxious elements 
as regards our conditions of life. At any rate, caution is 
necessary here, too, against one-sided appreciation of the 
demands and achievements of bacteriology as compared 
with the results of chemical tests. I am fully aware that 
these briefly discussed views are not shared by this 
assembly, because they are not in accord with the dogmas 
of a modern trend which lays claim to absolute reliabil- 
ity. But this can not prevent me from expressing my 
conviction that 

(1) Modern bacteriophobia leads to a neglect of the laws 
of humanity and neighborly love. 

(2) It nourishes the fear of infection in a most deplor- 
able and threatening manner. 

(3) In its final consequences it leads to serious molesta- 
tions of the individual and of the community; 
and 

(4) All sacrifices asked and made are not in proportion 
to the correctness and demonstrative power of the 
views on the basis of which they are demanded. 

The course of the epidemic so far as it took place in 

Europe offers ample proof to those who mean to look 

upon matters without prejudice that the discovery of the 

comma bacillus explains neither the course nor the 
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character of the affeetion in a sufficiently certain manner, 
and for that reason that it is made the sole basis of in- 
eisive measures. One may be a true friend of hygiene 
which endeavors to improve the conditions of vital im- 
portance to man, and yet be forced into a position to take 
up arms against that direction of hygiene which, as bac- 
teriology, undertakes naught but a battle against bacteria. 


Professor Dr. Flügge: The views of the preceding speaker 
have really astonished me not a little. They were not so rare 
a few years ago, but in the course of the last decade nearly 
all, even those of the Munich school, have been converted. 
This has been accomplished in part by the discovery of the 
bacillus, but principally by the fact that a number of epi- 
demics were carefully observed. Endeavors were made to 
harmonize the conduct of the bacillus and the epidemic, re- 
sulting in conformity inalmostevery particular. Theepidenı- 
iological investigations were made by Kochin India, those of 
the Austrian epidemic were undertaken by Gruber, and ex- 
haustive discussions took place in regard to them at the Hy- 
gienic Congress in Vienna. Idesire to ask Professor Rosen- 
bach whether he is thoroughly familiar with all the reports 
and discussions. Should this not be the case, I could under- 
stand why the gentleman is still retaining the old stand- 
point. Butif he has read them, I must renounce all hope of 
ever coming into harmony with him. 


Rosenbach : I predieted that I would thus be re- 
proached. I have read these articles, and read them 
entirely without prejudice. I regard as wrong the stress 
which is placed upon the fact that the bacteria alone are said 
to be the cause of producing all evil. My opinion will gener- 
ally prevail in the future. I speak here, also, of other 
epidemics than those of cholera, and I maintain that the 
theory of infection remains a large-sized X and an inter- 
rogation point. In Breslau we see the abrupt extinction of 
scarlatina, measles, and diphtheria; suddenly the curve 
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rises again, and we have the most distinet epidemie in 
spite of all reports of cases and measures of disinfection. 
The great X has remained as before. This is not the 
place for a scientific discussion of the subject, but I am 
ready to do so in private and in writing. 


TE 


I wish to recommend still another remedy which, un- 
fortunately, however, can not be prescribed from an 
apothecary—namely, the conviction that cholera is not an 
infectious disease, and that the patient does not endanger 
his surroundings, or, in other words, that no more dan- 
ger exists in a locality in which an epidemie is present, 
in the neighborhood of the patient, than in any other 
locality. Ifthis convietion would become generally prev- 
alent, measures of disinfeetion could be dispensed with 
which blame the patient as the sole cause of the affee- 
tion, and thus necessarily repress all sympathy for the 
sufferer in the interest of self-preservation. Not the 
patient is the center of the evil, but the conditions—un- 
fortunately, unknown as yet—ofour environment, ofthe 
climate, and of the soil, which ereate one region and one 
eontinent a choleralocality, and finally render the human 
organism unable to preserve normal functions under 
unfavorable conditions. What I have stated during the 
first epidemie of influenza regarding the non-contagios- 
ity of this affection, then generally regarded as con- 
tagious, I maintain to-day in regard to cholera. 

Butuntil this view is generally acknowledged, fear of 
bacilli will cause many aheart to beatin trepidation which 


ı From an open letter to the editor of the Berliner klin. Wochenschrift, 
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kept its tranquility in the presence of hostile bullets, 
many a malodorous sacrifice of carbolie acid and caleium 
chloride will be offered to the idol of bacillary infeetion 
in superstitious veneration, and fumigation will take 
place where, according to our superstition, we assume 
the seat of the idols to be. 

I trust that you, dear colleague, altho I know you 
do not share my opinion, will, in the customary objective 
tolerance of foreign opinions, accord space to my deduc- 
tions. Theymay be subjective, itistrue, but they have 
grown from experience, and, after all, Iam the one who 
is responsible for my contentions. Let the watchword 
be: “No fear (hence, no disinfection), but the creation of 
favorable conditions of life and nutrition.’’ 


INT: 


You put my self-command to a severe test, in that you 
unceasingly offer the most entieing ‘‘actual’’ subjeets 
for elaboration. The theme now presented is also very 
tempting, but I decline, not without regret, but for well- 
considered reasons, a discussion of the question of pro- 
tecetive measures in epidemics, and especially in cholera. 

Altho the opinion may be upheld with great authority 
that an epidemic of cholera is likely to occur in Germany 
during the present year, and that the year 1893 will 
probably again be the year of testing all theories con- 
cerning cholera, and all performances of modern hygiene 
—s0 far as it is congruent to the doctrine of the combat 
against pathogenie organisms—still, prophesying is a 
thankless task, whether the predictions come true or, as 
we must wish in our station as physician and asa human 


» Open letter to the editor of Deutsche Revue, 1893, January number. 
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being, remain unfulfilled. But these opportune con- 
siderations would not prevent me from presenting my 
views, quite as little as the fear of disturbing by such 
gloomy prophesies the tranquility of those that at present 
breathe freely. For, as the destruction of the germs of 
disease, according to the views of the now prevailing 
school, is equivalent to the destruction of the cause of 
disease, thus securing absolute protection from the pesti- 
lence, calls of alarm can tend only to arouse increased 
vigilance and to enhance the readiness for battle. Be it 
remembered that the fear of infection last year was util- 
ized as the prineipal means of stirring up vigilance, and 
the same fear will in the future be considered an essen- 
tial requirement of readiness for combat. 

What restrains me from discussing the theme of the 
prevention of pestilences in view of a possible epidemie 
is not, therefore, the dread lest I alarm, perhaps un- 
necessarily, minds now at rest, in consequence of the 
apparent cessation of the malady and in consequence of 
the reliance upon the trustworthiness of our measures, 
but the knowledge that my views of the nature of epi- 
demics and of the process of infection are far apart from 
the certainty of theories in which the predominant 
school has faith, and upon the basis of which it believes 
itself to be in secure possession of the means for repelling 
any pestilenee. I would be obliged to confess frankly 
that, in my opinion, neither by quarantine measures, nor 
by antiseptic deeds, nor by bacillary investigations can 
we obtain an influence upon the malady (i.e., are we 
‚able to prevent either its outbreak or its spread), and 
that those who believe in the feasibility of this view can 
triumph only so long as no pestilence actually exists— 
just as those who conjure a storm by some form of incan- 
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tation are eonsidered helpers and deliverers only so long 
as no lightning or no hail actually appears on the scene. 
Now, since a large part of humanity, whether laymen or 
representatives of medical science, have hopefully re- 
tained the childlike belief in human omnipotence, and 
are certain that against all occurrences there must be a 
remedy and privileged human beings (seientifie and 
social heroes) eapable of repelling them, we render our- 
selves and others anything but a service if we point out 
that the hope of warding off a pestilence by the hand of 
man is, at this time, in reality nothing else but the result 
of an ancient belief in miracles. 

Therefore, it appears doubtful to us whether, on the 
basis of’ our present kmowledge of the laws of the origin and 
dissemination of epidemics, a defense is at all possible 
against a pestilence such as cholera, since we do noteven 
possess a clear understanding of the relatively simple 
question of infeetion, especially of the manner and the 
method of the infection. 

- But the attempt to stifle an epidemie in its ineipieney 
must appear still more diffieult to those who look upon 
disease, and pestilence in particular, as a special phase 
in the struggle for existence between living organisms, 
or, more correctly, as the effect of the influence of laws 
still unknown to us which regulate the existence of the 
different species of organisms. Whether we assign to 
the miero-organisms a primary place in the origin of all 
infectious diseases, and in particular of epidemics, or, as 
l do in many instances, assign it only a secondary one, 
the affeetion of a single individual, and its dissemination 
over social connections of the latter, will always depend 
upon certain relations between the person affeeted and 
the pathogenic agent, and in the position occupied by 
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me in reference to these subjects it is a question of the 
decision of the important preliminary points: Whether 
a primary weakening of one organism only makes the 
latter a nutritive soil for another one; whether a special 
favoring of the vital conditions of the pathogenie agent 
only renders it aggressive for the majority of human 
beings; whether, further, what is injurious to one might 
not at the same time prove advantageous to the other. 
It was a question, finally, to decide whether or not 
micro-organisms play an essential (causative) part in all 
so-called infeetious diseases, and whether in many cases 
merely a certain injury (change) of the conditions of life 
(in the widest sense) suffices to produce a certain patho- 
logical picture in many human beings simultaneously or 
in immediate succession (epidemie), without calling for 
the cooperation of miero-organisms; for the terms ‘‘epi- 
demic’’ and ““infectious disease’’ are not congruent. 

It is quite conceivable that the measures to combat 
diseases depend upon the answer to this question—i.e., 
upon the theory of the school—and that he who inclines 
either to one or the other of these views must hold essen- 
tially different opinions regarding the possibility of 
infection and regarding protection from infeetion, and, 
therefore, in active practise he is bound to oppose the 
contrasting view as directly harmful. If, for instance, 
cholera is not an infectious disease, as I believe, it fol- 
lows that the belief in infeetion, the worst consequence 
of which is the fear of infection, is one of the most harm- 
ful elements, since fear undermines the resisting power 
of the organism, which should be doubly fortified by just 
these changed conditions of life which constitute the 
true cause of the disease—predisposition to affeetion. If 
we assume, on the other hand, that the germ of disease 
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is transmissible from lifeless objects or from a diseased 
human being to a healthy one, then it is necessary to 
keep this fear alive as much as possible, so that the car- 
rier or transmitter of the germ be by all means avoided, 
and that the only possible ground for transmission may not 
be given by carelessness. 

But since it is positively proved by thousands of ex- 
amples that cholera is not infectious—certainly not in 
that sense that an epidemic could demonstrably be caused 
merely by transmission; since, further, according to the 
past course of events, even the opinion may be upheld 
that the microbes are only an unessential but by no means 
a characteristie accompanying symptom of cholera—it 
follows that the means employed at present to fight the 
epidemice of cholera, or even the claimsto have vanquished 
it, must appear as entirely illusory, and effeetive only 
in that they give rise to the belief in the ignorant and 
in the timid that something was being done in their 
behalf. However, this advantage is more than counter- 
balanced in that the means employed render the timid 
still more faint-hearted, and deprive us of the possibility 
to see at all clearly in such complicated matters. 

A defense against an epidemie is at present impossible, 
according to my opinion; merely a relative protection 
is possible in a certain sense by general hygienic meas- 
ures carefully prepared in advance, and these do not 
consist in the practise of antisepsis and in the search for 
baeilli, but in the fact that the level of the conditions of 
life is considerably raised, dwelling-places and food are 
improved, energy and courage are stimulated, etc. Even 
then nothing would be attained against the epidemies 
which deeimate the poorer classes of the population but 
improved resistance, for we can readily observe that 
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good nutrition and clean dwelling-places alone do not 
offer protection, since other epidemic diseases, such as 
scarlatina, diphtheria, ete., affect also the so-called bet- 
ter elasses. 

But such skeptical and ‘not sufficiently smart” 
opinions must not be openly expressed to-day, for we 
much prefer to devote ourselves busily to a blessed 
error than listen to the doleful truth that. we do not 
possess a trace of kmowledge of the inherent operation of 
matters in the most important questions. The conse- 
quence of this lack of firmness and this overestimation 
of our intelligence, when this perception is once forced 
upon us, is unfortunately instrumental in nearly always 
causing a collapse of all hitherto acknowledged prin- 
ciples, since those who have most fervently and trust- 
ingly implored a saint or a hero for a miracle, are most 
readily inclined to destroy or desert him when he re- 
fuses his aid. 

The result of this view is that also with us, if we should 
during this year be visited by an epidemic of cholera 
which spreads in spite of manifold protective measures 
and restrietions of traffic, a vietim will be sought and 
found upon whose shoulders the responsibility for these 
shattered hopes must be laid—unless previously the view 
should obtain that the appearance of epidemies is de- 
pendent upon factors upon the oceurrence of which we 
have no influence, that a power of nature as yet unknown 
to us ereates the conditions which favor the outbreak of 
a pestilence, and that an epidemie does not make head- 
way as an enemy, through an unguarded gate, slips into 
a fortress. 

Should you, my dear sir, ever find the leisure, in spite 
of the limited time at your disposal, to read my article 
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on ““Infeetion, Fear of Infeetion, and the Bacteriological 
School,’’ you will become acquainted with my attitude 
toward modern hygienie practise which no longer dis- 
cusses open questions, but considers them absolutely 
elosed, and forces its theory as an inflexible dogma upon 
the manifold conditions of life. Then, I trust, you will 
agree with me that I do not intend, with such views, any 
longer to preach to deaf ears. What is a piano without a 
sounding-board ? And the resonator, publie opinion, is 
not so readily put in motion by deductions which urge 
skeptieism and continued, uninfluenced, and unbiased 
investigation as by prevailing theories which not only 
come forward with the pretense that they should be 
regarded as ‘“wisdom’s final conclusion,”’ but which also 
pretend that they have already attained the enticing aim 
of the delivery of mankind from the plague of epidemices. 

The time is still distant in which “the laws of pesti- 
lence and war’’ will be considered from the view-point 
of the struggle for existence or, more correctly, as an 
expression of the law of development of mankind. And 
altho we have as yet not even found for these laws such 
a formulation as for certain atmospherice changes, we in- 
dulge in the delusion that we already possess sure means 
ofrelief, whereas in the realm of meteorology we have not 
yet progressed beyond storm warnings and beyond the 
determination of the atmospherie changes that are likely 
to be expected during the next few hours. . . . 


XVII 


SHOULD DRINKING-WATER AND MILK BE STERILIZED? 


Ir is my opinion that chemically demonstrable sub- 
stances in the water may form the cause of sudden mani- 
festations of disease or of gradual disturbances of nutri- 
tion in the human body. The fact that until now we 
have not succeeded in producing symptoms of poisoning 
in animals by organic residues obtained from water is 
merely a proof of the uncertainty of pathological experi- 
ments, and I submit that, if we were to infer from this 
the absence of toxins in water, one would be compelled 
from the bacteriological standpoint to admit also the 
harmlessness of the comma bacillus, because the experi- 
mental ingestion of the same did not as yet produce the 
picture of cholera even in man. The requirements for 
praectical purposes are in no domain so dependent upon 
the prevailing theory asin that of the supply of normal 
drinking-water, and that is why the demands of theorists 
and the objections to them can never be so concisely ex- 
pressed as in assuming the bacteriological standpoint 
when discussing the question ofdrinking-water. Any one 
who regards pathogeniec bacteria as the cause of certain 
diseases is bound to insist that water be absolutely free 
from germs, and no efforts can be too great to enforce 
this end. But then it is incumbent upon the represen- 
tative of this theory to prove (1) that the micro-organ- 
isms aceused by him are really the sole cause of the affec- 
tion, and that they are prineipally absorbed with the 
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drinking-water; (2) that all such pollutions are to a cer- 
tainty exeluded by the use of wells which utilize only 
the ground-water; and (3) that the fulfilment of the re- 
quirement of absolute freedom from germs does not 
create other nox&, which more than balance the ad- 
vantages of the exelusion of pathogenie organisms. I 
shall not dwell upon the first point, as it was exhaus- 
tively discussed in a session of last summer, and I wish 
only to emphasize that, altho I do not deny that there 
are diseases which are produced by micro-organisms, 
just regarding the two affections which are prineipally 
traced to the use of injurious drinking-water—namely, 
typhoid fever and cholera—I profess the opinion that the 
so-called specific bacilli play no part, or only a very second- 
aryone. Ineither deny that diseases resembling typhoid 
fever are occasionally caused by the drinking-water, nor 
do I dispute that bad drinking-water, in times favorable 
to the development of cholera, may give rise to a dis- 
turbance of the function of the intestine; but I deny, 
upon the basis of my experience, that the drinking-water 
is the real cause of typhoid fever and of cholera, of their 
endemics and epidemics, in the overwhelming majority 
of cases. The fact that water is continually accused of 
being the cause, and that the decline of the disease after 
the closing of the well, which usually is not done until 
the epidemie has reached its acme, is attributed to this 
sanitary measure, can not for me and for many others 
take the place of a scientific proof of the etiological con- 
nection. Now, let us question further. Do wells, even 
of the most recent construction, actually guarantee the 
impossibility of pollution, and is there absolute certainty 
that the ground-water always furnishes a water better in 
every respect than that supplied by our excellent water- 
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works, which did not fail even during the hot summer 
ofthe present year? I believe that this question may 
not at once be answered in the affırmative; for wells may 
be polluted at their outlet opening, and the ground-water 
may also, under certain eircumstances, receive pollutions 
which then will pass into the well. Besides, if a well is 
polluted, the danger to the consumer is greater {han 
when a pollution reaches the much more powerful eur- 
rent of the river water, the filter of which afford a certain 
additional protection. Even when urging from the 
standpoint that infection by drinking-water, be it ob- 
tained from a well or from water-works, does not play an 
essential part, or even if we do not oppose to well-water 
(just as Iam in favor of it), the question arises whether 
it would be well, for the sake of a theory, to advise the 
acquisition of a new water-supply, without regard to the 
enormous cost involved, and possibly at the same time 
awaken doubts in the minds of the people as to the ex- 
cellence of our water-supply? The catchword of well- 
pollution has always wielded a great influence in times 
of exeitement. Finally, with reference to the prevailing 
tendency to render everything free from germs, I wish to 
give expression to the medical doubts whether the pro- 
duction of germ-free food-stuffs might not be accom- 
panied with some disadvantages, since it requires a com- 
plete renuneiation of the useful activity of the mierobes. 
And such an activity unquestionably exists; for we are 
familiar with the great röle of division of labor in nature, 
and we now know that so-called symbiosis—i.e., the condi- 
tion in which two forms of living organisms are interde- 
pendentupon each other for their existenee—playsa prom- 
inent part everywhere. Thusthere can be no doubt that 
the normal digestive activity in the intestinal canal ina 
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wide measure depends upon a symbiosis, in that the 
micro-organisms absorbed with the air and with the food 
usher in and maintain the splitting up of the food in the 
intestinal tract, and thus materially facilitate the real 
labor ofthe tissues of the body. Hence it is probable 
that the organism, especially at times of marked activity, 
can not dispense with the assistance of these bacteria and 
must manifest disturbances as soon as these cooperators 
are entirely withdrawn from it by means of sterilization. 
If, therefore, the ingestion of sterilized food may be of 
advantage to some individuals, it is quite as certainly 
harmful to others, and, accordingly, the physiecian must 
strietly individualize here too. For this reason I must 
not fail to emphasize here that a series of observations 
of myself and of others appear to point to the fact that, 
for instance, sterilized milk, the utility of which I do 
not misjudge, causes digestive disturbances in many 
children, which are either due to a special change of the 
albuminous bodies during sterilization, or, which is more 
probable, to the destruction of all the miero-organisms of 
the milk, even of the most useful. Let me also call at- 
tention to the fact that the ingestion of boiled water, even 
when sufficiently cooled, is not always beneficial for 
digestion, especially when it is a question of drinking 
large quantities during the hot season and by individuals 
with weaker digestive organs. All these reflections de- 
serve consideration before deciding in favor of an expen- 
sive change of the water-supply in a one-sided adher- 
ence to bacteriological requirements. This seems to be 
especially important because the always timid popula- 
tion would be particularly frightened by an allusion to 
the deficieney and danger of our water-supply which 
can not at all be shown to be present. 


XVII 


INFECTION, FEAR OF INFECTION, AND THE BACTERI- 
OLOGICAL SCHOOL 


SINCE nothing renders life and activity more question- 
able than disease, and since daily experience appears to 
teach that the most dangerous diseases are remarkably 
often transmitted from man to man, it is quite obvious 
that we entertain a special fear of this treacherous 
enemy, infeetion, with which a relative, a friend, or fel- 
low man with whom we are in close connection may 
maliciously be threatened. But it is unquestionably 
surprising that just at present, in this era of greatest 
daring and personal courage which often is ready to 
stake life for mere trifles, the fear of infection is so ex- 
ceedingly pronounced. Health and life are risked every 
day in science, in play and in sport, by investigators— 
who, like a sorcerer, keep the evil spirits under lock and 
key to force them to work for the benefit of mankind— 
by serious explorers, and by mountain climbers, not to 
mention those who, even on the strength of a mostsingu- 
lar sense of injured honor, prove their disregard of life 
—frequently, it is true, only that of the opponent—in a 
duel. If, then, in a remarkable but psychologically 
conceivable contrast, a form of heroic, or, let us say, 
blind, contempt of death in attaining ambituous aims, 
and pale fear, or, what sounds better, overcaution in the 
intercourse with diseased fellow men, are the sign man- 
ual of our time, then the fear of infection must of neces- 
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sity be a very peculiar form of psychical influence, and 
the investigation of this problem must be particularly 
suited to shed a bright light upon the views of a genera- 
tion, upon the psychology of the mind of the people, 
since we always assume that humanity is seen at its best 
just in the nursing of the sick and in the intercouse with 
patients. 

In fact, paradoxical as it may sound, the particular 
manifestation of this fear may possibly contain a certain 
flattery directed at our address; for we only pay a com- 
pliment to the extent of our knowledge if we say that our 
fear arises from nothing but the recognition of the truth. 
To avoid a clearly recognized danger is caution, not fear, 
and caution, as is well known, is the better part of wis- 
dom. Whether, guided by fear, we arrive at cruel con- 
elusions, in that we exclude from society patients threat- 
ening our persons as we would the socially diseased, the 
eriminal, and the morally depraved does not come into 
consideration, since modern time has taught that the 
rights of the species are far above those of the indi- 
vidual. This would explain the fear of infection as the 
necessary prudence in the presence of a clearly recog- 
nized evil, against which we are able to protect ourselves, 
according to the progress of science, with certainty only 
by avoiding all contact, hence by shutting off the source 
of danger, because the carrier of the danger is a human 
being (respectively what has been touched by him) whom 
we can not unceremoniously render harmless in slacked 
lime or in a flame, such as is done with lifeless objects or 
animals which we regard as the carriers of infection; for 
example, rats, which are looked upon as carriers of pest. 

One of these reasons may be found in the fact that the 
offieial acknowledgment of heroism has become an easier 
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matter than was formerly the case, owing to the rule 
of publieity and to the growth of advertising. Ifthe 
whole of ancient Greece solemnized one or more vietors 
every four years, the entire world now solemnizes 
daily vietors in all domains of physical activity. The 
greatest activity is the greatest glory. But glory can 
at this day scarcely be acquired in conquering fear 
of infection; for just the profession of the medical 
practitioner, the quiet heroes of this vietory, gained 
day after day without vainglory, has greatly suf- 
fered in esteem— yes, its moral standard is rated espe- 
cially low, as is shown by the call for striet disciplinary 
laws. Or should physicians be considered cowardly be- 
cause they now demand scrupulous measures for inter- 
course with infectious patients ? 

That such can be the case teaches that our period has 
no room for silent deeds of heroism or for more passive 
(mental) heroism. Only the noisy, active (physical) 
heroism counts, and it is conceivable that the thought to 
be ill without glory is much more difficult to bear just to 
very daring minds than the one ‘to die in beauty ’’ or 
to lose a limb in battle. The invalids of a combat are 
always surrounded by a greater halo than are the crip- 
ples of peaceful labor or even those of disease. 

Another point is in connection with what we have 
stated above, with the pride in the progress of our 
knowledge. So long as infeetion was looked upon as 
something mysterious, and very many diseases which to- 
day are regarded as infectious were not considered such, 
fear was also present, it is true, but only of patients who 
showed great destructions externally, and only in greater 
epidemies, in which infeetion or its consequences were 
apparently tangibly horribly manifest. But now that 
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science has solved all problems, that we know the dan- 
ger and its causes, that not only the patient, but also his 
atmosphere, his clothes, his intercourse, harbor the cer- 
tain danger; now that all diseases have become infectious, 
fear, or, let us rather say, caution must be especially 
laudable. For we are not able to conquer disease or the 
patient by our strength or by the power of our body, as 
we can a real adversary or realistic nature. It is true, 
it has been maintained that the baeilli were ‘‘sedative’’ 
baeilli, since the determination of their presence also 
afforded the possibility of battling with them. But 
practical success did not, in our opinion, confirm the cer- 
tainty of this conelusion. And thus the watchword 
holds good: Disinfeet externally, but protect yourself as 
much as possible from intercourse with the suspected. 
Caution is necessary, therefore, because thus the medical 
results and the progress of science are duly considered, 
and this I regard as a second point to characterize our 
period which, on the one hand, is daring, and, on the 
other, trusting in authority, especially eredulous with 
reference to the progress of science which has created 
many new facts or new problems, but no new or impor- 
tant perception in the realm of medicine, as the adher- 
ents of the modern trend and of the negation of all facts 
of experience would have us believe. 

If. we thus perceive that even physicians entirely 
neglect clear observations of former periods and at once 
accept new scientific achievements, and, strange as they 
may be, apply them in practise because their originators 
have acquired fame by labors which may perhaps deserve 
recognition in the domain of pure theory or under limited 
other view-points, or because they bear the stamp of pro- 
fessional authority, it is conceivable that this trust in 
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authority is readily transmitted to the laity, especially 
as it may attain particular prevalence by laws which can 
readily be enacted in accordance with the tendencies of 
the dominating trend. 

If, in my opinion, the various epochs of the history of 
mankind or of the history of culture are differentiated 
not so much by external occurrences, but rather in that 
the norm of thinking, of the conception and judging of 
ethical and practical subjects are, a priori as it were, 
from the bodily characteristics, different in the different 
generations, for reasons which we need not investigate 
here; if we consider that, according to the rule designated 
by us as the law of contrast, the following generation 
usually forms the opposite of the preceding one; if we 
may look upon the main passions and upon the main 
anxieties of a period as the most important symptoms of 
the trend of thought, as criterion for the cultural stand- 
point, then considerable importance must be attributed to 
fear of infection so markedly developed to-day. Let me 
call attention to the middle ages, during which this fear 
also had attained a very marked expression; to the middle 
ages, during which it was also believed that the causes of 
all bodily and mental ailments were recognized with 
certainty, in that the causes for the latter were looked 
for in witches and sorcerers; for the former, as is the 
case to-day, in the poisoning of wells. Thus it was pos- 
sible for well-meaning persons and for the authorities 
of seience, on the basis of the science of that day, to 
attempt to exterminate all infections, in that they, in 
charming harmony with the minds of the people, tor- 
tured and burned witches and poisoners of wells. The 
fear of disease, and especially of infectious disease, is 
always particularly great in periods during which ex- 
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cessive signifieance is attached to the body as against 
the soul, and during which the most evident manifesta- 
tion is represented as the most; correct, or the true, cause. 
Let us now examine how fear of infection has gradually 
developed. 

The German language has two definitions which, in 
the most subtie manner, enable us to express our opinion 
- as to the appearance and the nature, the exterior and 
the contents, of objects with which we come in contact. 
We call “rein’’ (clean, pure) all objects that, according 
to their nature, to the contents, are considered the most 
perfect of their kind; ‘‘ sauber, reinlich’’ (eleanly) those 
objects the surface of which does not show any trace of 
a foreign substance adhering to it, hence, which shows 
the original substance—at least, externally—in its clean- 
lines. The equivalent of clean in old high German 
means ‘‘sifted,”’ ‘“bolted,’’ hence, expresses the uni- 
formity and excellence of the material, whereas the 
word ‘‘cleanly’’ signifies only as much as stainless. 
Mankind in its various races, however they may have 
differed in their individual views, from antiquity on 
has always adhered to the conception of ‘‘cleanness’’ as 
a binding fundamental prineiple for certain clans, and it 
is not an uninteresting glance into the history of tribes 
to follow these views regarding the conception of elean- 
ness through the history of peoples. 

The conception of cleanliness, strangely enough, was 
entirely relegated to the rear in the most ancient nations, 
in whom the conceptions of ‘clean’ and ‘cleanly’’ 
referred only to physical relations (the eonception of 
eleanness, purity of the soul, was not created until later); 
only in general were certain substances and certain ac- 
tions designated as clean or unclean—i.e., as fit to serve 
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as a symbol of the relations to the highest being. It was 
impossible that the conception of eleanliness could prop- 
erly obtain with peoples whose external habits and con- 
ditions of life were the most simple and unfavorable 
conceivable.. The Oriental nations who traveled about 
in desert lands, and to whom water was a costly posses- 
sion, could not possibly manifest external cleanliness in 
its most perfect form, and thus it was that a symbolie 
- eleansing of some part of the surface of the body—for in- 
stance, the mere sprinkling of the hands with water— 
sufficed to satisfy the demands of external cleanliness, 
whereas so much more stress was laid upon the rigorous 
observation of certain external signs and precepts which 
justly or unjustly were regarded as symbols of internal 
cleanness and as pleasing to the Supreme Being. 

Thus arestrietion ofthe conception of ‘“ cleanliness’’ to 
‘internal eleanness’’ had occurred, and the conception 
of uncleanliness—i.e., of “external cleanliness’’—beeame 
less prominent or received a different interpretation, in 
that even the donning of a certain garment was consid- 
ered a sign of external cleanliness.. However, the more 
objeets as such were from the beginning stamped as 
essentially different—for unclean was equivalent to “not 
fit to use’”’ and worthless—the more a difference of elassi- 
fication according to the conceptions of elean and eleanly 
became manifest also among men. Anyone who aspired 
to be considered a person of prominence, could accom- 
plish this only in that he imposed certain restrietions 
upon himself, and in that he declared certain objects to 
be uncleanly for use which, to other members of the 
tribe, were still cleanly, and in this manner, if he suc- 
ceeded in asserting his views, he degraded the others to 
unclean—i.e., to beings of alower order with whom he 
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could not have any intercourse. Since a vanquished 
tribe usually differed greatly in its habits-and religious 
eustoms from the vietor, it is obvious that here, too, 
through the powerful influence of religious institutions 
and precepts, very soon a deep gulf was opened between 
the elean and the unclean, and henceforth the concep- 
tion of caste was ereated. The dominating class could 
hold its own only in that the others believed them to be 
something better and nobler (i.e., something: ‘‘ clean ’’ ), 
and the king, the noblest of the noble, the eleanest of the 
clean, was separated from his subjects in a form that 
was likewise sanctified by religion, like a being of a 
higher order, rendered unclean by the mere glance of a 
lower being. 

Any one who even externally exhibited the character- 
istie of uncleanness as a sign of disease, or on whom 
nature had imprinted an external blemish, was expelled 
as unclean by the whole community, and even the lowest 
ofthe unclean, but healthy, had the doleful consolation 
of beholding beings more despised than himself. Even 
the pariah could feel himself above his still more miser- 
able brother. 

This gulf was bound to persist so long as a certain 
difference of matter was considered characteristie; it 
was obliged to disappear at that moment in which the 
nature of man was found to lie, notin his external form 
and in certain outer marks, but in expressions ofthe spirit 
or of the soul. If the spirit and its cleanness were the 
essential, then the body and its composition were the 
transient, unessential, and all men were equal because 
every one possessed a soul and might struggle for spirit- 
ual cleanness. Then it was immaterial for estimation 
whether or not a person was sick or miserable; in fact, 
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the miserable, the afflicted one, even appeared enviable, 
because he possessed the nearest claim to have his spirit 
delivered from the unclean matter in death. 

But the teachings of Him who did not repulse even 
the leper could not lead to an equalization of men dur- 
ing life, because the body was the ballast which held the 
flight of the soul down to earth and celouded its eleanness. 
An equalization of souls, therefore, couldtake place only 
after the severing of the soul from the body, and only 
under the presumption of a cleansing from the influ- 
ences of matter; and thus, in a one-sided development 
of the idea of the unworthiness of matter, a point was 
reached at which matter was valued so low thatit was con- 
sidered a privilege to destroy itasrapidly as possible, and, 
by neglecting all measures intended for its natural pres- 
ervation in the form of the body, to restore it to dust as 
speedily as possible. Thus there had occurred, instead 
of equality of man, only a reversion of the former condi- 
tions: formerly, cleanness of matter was esteemed; now, 
that of the soul; and, since cleanness of the soul will be- 
come the more gloriously manifest the less value is at- 
tributed to matter, the conception of ‘“uncleanness’’ of 
the body of necessity was bound to disappear entirely; 
certain anachorites of all systems of religion have most 
drastically illustrated this. However, the longer the 
people were preached that the body was unclean, the 
more they were inclined to consider external beauty & 
sign of celeanness; for as ordinary man can conceive 
the soul only as matter, hemust necessarily associate 
with the conception of higher cleanness of the soul the 
conception of a higher, nobler matter, and he willarrive 
atthe conclusion that, with an enhanced eleanness of the 
soul, matter also would become more clean—the ignoble 
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matter ofthe body is altered, ennobled, by cleanness of 
the soul; it is, as the German expression strikingly de- 
fines it, *“ verklärt’”’ (transfigured). 

Thusthe opinion began to prevail (this feature can 
be shown also in the art of painting) that agraceful body 
was a sign of a clean soul, and that the ennobled outer 
form was bound to exert a favorable influence upon the 
cleanness of the soul; external beauty began to find 
favor, and endeavors were made to beautify the external 
form. This endeavor naturally went hand in hand with 
the fear of everything that was not beautiful; yes, people 
began again to look upon the externally visible signs of 
destruction of the body—i.e., the external diseases—as 
the visible expression of internal uncleanness, as a sign 
of heaven, through which an unclean soul externally 
manifested itself, and thus fear of everything which 
deviated from the usual form (the horror of foreign, in- 
comprehensible habits, of externalinjuries, yes, even of 
—for extremes will touch—unusual external beauty, be- 
hind which lurked the tempter) began to become promi- 
nent again. 

But, above all, fear was dominant of contaminating 
their own body by contact with others whose bodies were 
unclean—especially the bodies of the sick, of lepers, of 
the vietims of pest; and we learn from the history of 
pestilences that not only special buildings were erected 
for lepers, but that a brother would expel his sick 
brother, that all ties of family and friendship were 
loosened in times of pestilence. The enemy was sus- 
pected everywhere: the air, the wells, food, human 
beings—all were believed to be the seat of the evil spirit 
ready at a moment’s notice to enter into every clean 
body, and to carry bodily and spiritual ruin in its train. 
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A contradietion could be formulated from the fact that 
human beings, anxious only regarding their spiritual 
welfare, were afraid of contamination of the body; 
but we must bear in mind that the conceptional faculties 
of the masses already looked upon the soul as something 
purely corporeal, and, therefore, were bound also to 
assume a bodily contamination of the soul as possible 
and probable; in fact, many pictures represent the soul 
as a corporeal being in the hands of infernal ereatures. 

As it is the highest ideal of those who consider the 
essence of man to be a harmonious blending of soul and 
body, to acquire thisharmony, to see highest eleanness of 
soul embodied, so, in the era of materialism, which denies 
the influence of certain imponderables upon life, this aim 
has been lost sight of. We have again reached the point 
of giving an absolute realistie definition to the demand 
for cleanliness of the body. We might even be justified 
in maintaining that now we look upon the mere cleanli- 
ness of the form or of the vessel which, according to the 
opinion of idealists still existing, contains the soul, as 
the essence of cleanness. And since external eleanness 
is identical with cleanliness, we might possibly contend 
that we are now too much inclined to regard cleanli- 
ness as the first characteristic of a noble or clean 
human being. This language may, perhaps, appear ex- 
aggerated to some; but any one who is aware that the 
outer elothing, the form of the beard, clean linen, a cer- 
tain shape of the finger nails, and certain preseribed 
movements may suffice to stamp one as a member of 
the best society, will possibly admit, after all, that 
we are at least on the road to look upon external clean- 
ness—hence, eleanliness—as the essence of all things. It 
is certainly out of the question that any one who does 
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not parade such celeanliness as is required by fashion in 
our day can not lay claim to being perfect asman, and 
the less our present development even is capable of at- 
taining that perfeetion of the mind in reality necessary 
to judge of the essence of things, the more will a clean 
and beautiful external form be looked upon by those who 
are incapable of judging—and that is called tendeney of 
the period—as equivalent to the richness and beauty of 
the contents. 

Hence, in the development of mankind, we have passed 
through about the following important stages: 

(1) Estimation of the value of objects and of men ac- 
eording to certain arbitrarily assumed material 
qualities. i 

(2) Disregard of*the material, and high esteem of the 
psychical, qualities. 

(3) The belief that a beautiful soul could dwell only in 
a maltreated body. 

(4) The belief that a deformed body predicated also a 
deformed soul, that matter contaminated the 
spirit. 

(5) The culture of the ‘“ beautiful soul.’ 

(6) The eultivation of the body. 

We trust that the future may to this period of material- 
ism assign a period in which the conviction prevails that 
soul and body in all human beings who are not equal, 
it is true, but homogeneous, must be cared for in an 
equal manner to accomplish a certain perfection of the 
individual. If we return to the present, it can not be 
denied, indeed, that the cultivation, respectively the 
caring, of the individual, especially in the so-called bet- 
ter classes, has made rapid progress. The convietion 
has gradually gained ground during the last decades 
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that a far-reaching separation of the sphere of the indi- 
vidual is so essential to the welfare of the body that, 
even in the performances of every-day life, the commu- 
nity of objects in frequent use is contradietory to the 
principle of cleanlines. How otherwise could we ex- 
plain the fact that man eonstantly requires more room 
and more objects of bodily use for his own personal 
wants than from the endeavor to attain a continually 
increasing bodily isolation. Whereas formerly whole 
families utilized one small room as living-room and as 
bedroom, the requirements are now to procure a sepa- 
rate living-room and bedroom to every member of the 
family; whereas formerly all members of the family and 
the servants ate from the same dish, every member of 
the family now has separate utensils fo use for eating, 
separate towels, basins, etc. The aversion to bodily 
contact is manifest also in that even expressions of love 
in the family, kissing between children and parents, are 
continually restriected more and more; the kiss of friend- 
ship has ceased almost entirely. Our hygienie authori- 
ties tumble over one another in accusing kissing upon 
the mouth as the surest means of transmitting infection, 
and unquestionably they have been successful with their 
warnings among the public, with the exception only of 
lovers, who remain true to the eternal law of nature as 
against the changing postulates of science. 

The endeavor to keep everything that is foreign at a 
distance is expressed also in other direcetions; we attempt 
to free ourselves as much as possible from the influences 
of our calling and of our surrounding, in that we fre- 
quently change our elothing and wash ourselves, espe- 
cially the hands, altho we are not just about to take a 
meal or to conduct our hands into the mouth. Why do 
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we do this? Why do we so carefully comply with the 
outer forms of the requisites of cleanliness? Because the 
care of the body has become to us a commandment of morals, 
a virtue, because worshiping of personality requires a 
special eult, and because we can best express the value 
of our personality in that we consider it to be something 
of a higher standing which might be contaminated by 
every external contact. We manifest the eult of our own 
personality by nothing else but by the painstaking ex- 
clusion of all that is foreign—i.e., not pertaining to our 
personality—by the use of separate dwellings and ofsep- 
arate utensils, by careful eleansing of the food, and by 
the washing of the hands before we are about to intro- 
duce food or drink into our body. Whereas formerly 
eleansing was resorted to only when coming into relation 
with higher beings, it now obtains when we bring objects 
of the outer world near to us; we touch everything with 
gloves, and disinfeet everything, as it were, before bring- 
ing it in contact with our inner self. 

However, this exaggeration of the cult of our own 
personality, as manifest in the observation of the outer 
forms, must naturally become still more markedly prom- 
inent when it is not only a question of the single indi- 
vidual, but of the welfare of the community in which 
the egotism of society demands its rights. This rigor- 
osity is evident even in small towns; for it is unques- 
tionably a symbol of eulture observed by society if at 
social gatherings devoted to feasting or entertainment 
every guest is expected to appear in full dress. A garb 
of joy, after all, is not the same as a garb of elegance. 

Therefore, to manifest the interest of the community 
(species, variety), the striving for external eleanliness 
must become still more prominent, and then it turns 
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against the individual with elementary force; for the 
greater the care and the estimation demanded by the 
single individual, the greater will also be the claim of 
the community as to special estimation and protection. 
Because every one, in excessive cleanliness, no longer 
regards the other as clean, altho the superstition that 
some human beings were formed of a nobler material has 
lost its omnipotence, because every one, in selfish egot- 
ism, shrinks from the touch of others, even if they are 
not diseased, in the same manner must the egotism of 
the community, striving to preserve the cleanness of the 
species, turn with asperity against the single individuals 
whose physical or mental qualities do not correspond to the 
prevailing conception or ideal of eleanness, since they might 
endanger the community on account of their defieient 
cleanness. Thus we see how society, owing to bodily 
egotism, is led to remove certain diseased individuals as 
quickly and as securely as possible from the society of 
others, to isolate them so as not to contaminate others; 
thus we see that even peoples separate certain allegedly 
foreign elements as unclean and hostile components ac- 
cording to physical and mental characteristies, and 
attempt to expel them.” Race hatred insists upon one 
form of nose and upon one color of hair, and political 
tyrants demand one opinion among all fellow eitizens. 
The endeavor is directed, therefore (whether con- 
sciously or unconsciously is immaterial), at the removal 
of patients or of those with abnormal development— 
either bodily or mentally diseased—from the family and 
from society, to avoid any chance of contact. This en- 
deavor in the domain of bodily disease is expressed in 
that the intercourse with ‘“unclean’’ bodies is trans- 
ferred in a continually increasing proportion upon 
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strange, paid persons, or also upon such as voluntarily, 
to practise renunciation, impose upon themselves the 
sacrifice of caring for the sick. In the eagerness to rid 
the community of all unclean elements, to guard it 
against the frightening speeter of infection, continually 
more diseases are declared to be infectious and, accord- 
ingly, subjeet to isolation. In the endeavor to save society 
at any price, not only patients with diphtheria, scarlet 
fever, measles, and typhoid fever, but also the tuber- 
culous and individuals afflieted with cancer, are re- 
garded as foci of infeetion and timidly avoided, altho 
in several of the above-named forms of disease, especially 
in the two last-mentioned, there exists not even the 
shadow of a justifieation of fear of direct infection. 

Thus, society, in the cruel sequence of the dogma of the 
value of personality and in one-sided pursuit of vhe aim to 
protect the bodies of the community as the more valuable, 
adds to the bodily sufferings of the patients the further 
torture brought about by the knowledge not only to be 
excluded from the joys of life, but also, without fault of 
their own, to constitute a constant source of alarm— yes, 
even the certain cause of injury to their fellow men. 
Thus, the egotistie, ardent desire of the individual at any 
price to keep himself elean—i.e., to protect himself from 
infeetion—leads to the much more eruel egotism of the 
community, which, under the claim that the advantage 
of the common welfare demands it, can enforce the re- 
moval of all those who are unclean according to the view 
of the community—i.e., their isolation or expulsion. _ 

The certainty really to attain the desired end, the ex- 
pulsion of everything that is harmful, will naturally ap- 
pear the greater the more extensive the scope of the con- 
ception of ““ uncleanness’’—i.e., the larger the number 


246 PHYSICIAN VS. BACTERIOLOGIST 


of diseases and nox® which we are entitled to eon- 
sider infeetious—the more ceautious we become in de- 
fining the conception of what is really harmful. How- 
ever, a highest authority must be found, above all, 
which, acknowledged as competent by all, takes charge 
of this definition. Society will then soon establish the 
laws regulating the conduct of the individual toward 
these “guide-posts to what is right”’—i.e., stipu- 
lating the punishment for infringements upon the injune- 
tions established in the interest of the community. This 
last resort, which establishes the ‘god of the day,’’ or, 
more correctly, the idol of the day, must be created, 
and society must be compelled, apparently in its own in- 
terest, to acknowledge the idol as deity. This is accom- 
plished by using (or abusing) the ideal traitin man to 
submit to the noble and worshipful, even if a sacrifice is 
required; thus, whatis really venerable will gradually be 
replaced by a caricature of the ideal which narrow-mind- 
edness and near-sightedness, believing themselves in pos- 
session of the truth, would be fain to pass off as truth. 
Thus, truth is displaced, to serve as rule of eonduction 
and as last resort, by the idol of fashion, by the cateh- 
word, and by this false scale all our deeds and actions 
are measured. 

The fashionable idol, therefore, to which man volun- 
tarily subjects himself, is the catchword which, as a sim- 
ple symbol, as a sound-pieture that may be reproduced 
as desired and without thinking, imprints itself upon 
memory like melody. The high-sounding eatehword, 
quite easily handled also by the non-thinking, unfortu- 
nately takes the place of the conception which can be 
acquired only by the act of thinking, and which causes 
the isolated impressions upon our senses to become our 
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mental property in that, aided by reason, it condenses 
the individual vague sensations and stimulations into the 
unit of the idea. 

However, the striving of the mind of the people and of the 
individual after perfection is guided into the wrong dürec- 
tıon or is misused by high-sounding phrases or catchwords, 
and this abuse is especially abetted if the egotism or 
the good faith of certain classes utilizes fear to derive 
from it a system of guardianship for the ignorant. If, for 
instance, one authority is empowered to define the con- 
ception of what is to be regarded as ‘““clean’’ and of 
what is to be looked upon as ““infectious,’’ and if it is 
also entrusted with the execution of the proteetive meas- 
ures according to the definition as given by it, the deci- 
sion of all questions of every-day life is also placed into 
the hands of this authority. It is thus put in a position 
to direct the opinion and the actions of the obedient 
arbitrarily and at will—hence, to guide the mind of the 
people in thought and action, as it were. 

Whereas formerly all efforts toward guardianship of 
mankind were connected with the spiritual welfare, and 
definitions without number were created to define the 
conception of what is unclean, and to determine the pro- 
teetive measures according to which infeetion of the soul 
could be avoided ; whereas formerly the most innocent 
objeets and actions were designated as injurious to the 
soul, so that man beheld himself surrounded by evil 
spirits which could be prevented from doing harm to 
soul and body only by certain prescribed actions, the 
same endeavors are now associated with the welfare of 
the body, and they attempt to draw man into their ban, in 
that the dangers threatening his body are depicted with 
the darkest colors. Medical police and publie hygiene are 
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the symbols under and by which endeavors are now made to 
forge the old chains around the body of man. 

Thus we are again on the high road, instead of estab- 
lishing the equal cleanliness for all men, to make the pres- 
ervation of eleanliness—hence, the merely outward sign— 
the aim of our endeavors, and to neglect, in so doing, the 
improvement of social conditions which alone are of 
importance. We stop half-way, in that we formulate a 
false ideal of eleanliness instead of giving the individual 
free air and space and opportunity to manifest his own 
individuality. The more the fear obtains that man is 
apt to bring harm to man, the more the egotism of the 
individual will compel him to separate his interest from 
that of others in order to isolate himself as much as pos- 
sible. Dangersare invented affecting the “‘ego’’ in its 
contact with the outer world, and they may be presented 
the more conspieuously the more it is possible thereby, 
under the semblance of justification, to cover up the real 
purposes of egotistic measures. (To discuss how scien- 
tifie authorities endeavor to accomplish this by mental 
infection, or even how police and censorship attempt to 
attain this end, does not form a part of our theme. ) 

Groundless fear of our sick fellow man, or of the dan- 
gers brought to usby surrounding nature, isalways a sign 
of weak-minded subjection to so-called authority—hence, 
asign of retrogression. For, so long as we forego per- 
sonal investigation, we shall always be afraid of witches 
and gnomes and mysterious powers, whatever scientific 
names they may pass by. So long as we do not accord- 
ing to our own opinion but only in aceordance with the 
views of others declare what is ‘“clean’’ or ““ unclean,”’ 
“harmful’’ or ““useful,’’ ‘“good’’ or ‘“ bad,’’ themani- 
festation of the ‘“ego’’ is impeded and progress is ob- 
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structed, since we do not dare to take one step without 
foreign aid. The more man finds himself surrounded 
with dangers, the more will he be inclined to follow the 
wisdom of those who claim to possess infallible means 
against these dangers. Any one who ascribes an eclipse 
of the sun to the action of evil spirits will be too ready 
to make a sacrifice to those who pretend to be able to 
conjure them. 

Hence, just on account of the veneration which is 
again accorded to the body, we are dominated by the 
fear of infeetion by other organisms, or by influences of 
surrounding nature, and we shall be the more willing to 
submit to anything and everything to banish this fear, 
the more uncertain we are regarding the nature of infeetion. 
It is worth our while, therefore, to look more minutely 
into this fear of infection which, as we have ex- 
plained above, has dominated mankind since the earliest 
times in varying periodieity, and to determine in how far 
it is justified, also in how far we possess the means of 
protecting ourselves from infection. We shall not ban- 
ish superstitious fear and, what is more important, super- 
stitious measures from our mind until we understand that 
disease and death are natural processes, stages of the develop- 
ment of matter to which nothing supernatural attaches, 
as little as to any other process oceurring on this earth, 
until we see that much of what is explained as infeetion 
(transmission from person to person) can be solved in a 
different manner. Everything must be called supersti- 
tious that corresponds to a false belief—i.e., the van- 
quished belief of a lower stage of development or of a 
deficient recognition of facts. 

To infeet means to cause something to adhere—in a 
similar manner as in igniting a fire we cause fire to ad- 
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here to some substance. The belief obtains, therefore, 
that in infeetion something which may bring destruction 
is transmitted in such a manner as we transmit fire upon 
an inflammable object; the convietion also prevails that 
the infected individual also runs the risk, as it were, of 
being consumed by this internal fire.” The popular be- 
lief always had in mind this form of transmission of 
harmful matters, above all, since the pieture of transmit- 
ting a flame was most plausible to it. 

If we hold to this example of inflaming, it is obvious 
that a flame must not necessarily arise wherever there is 
fuel, and it is quite as obvious that, even if there is fuel, 
it does not follow that this fuel can be utilized (for in- 
stance, damp wood). Buteven if weare in possession 
of flame and fuel, it still requires certain favorable con- 
ditions to put the flame to the fuel and inflame it, as 
every one knows who has ever attempted to light a cigar 
in the wind or a fire in the stove. Hence, several other 
conditions must be complied with before the inflammable 
material really catches fire; but even after the flame has 
taken hold, this does not constitute a certainty that the 
substance will be consumed by the flame, for the latter 


1 The fear of infection in its last analysis is in reality nothing but the indis- 
tinet expression of the impulse of development into the highest and best. In 
accordance with the indistinet consciousness of our having developed from 
lower fornıs of matter to higher ones, we are possessed of the fear of retro- 
gression to lower forms and of the dissolution into more simple combinations 
of matter, especially of the decomposition into non-animated substance. The 
fear of contamination by lower organisms, therefore. can be derivatively 
explained as the expression of the gradual differentiation of higher forms of 
matter from lower ones. The conscious organism (and only insuch can there 
actually be a question of fear of infection) endeavors to keep clean—i.e., not 
to relapse into the modificationsof matter which correspond to a former stage 
of development. This indistinct self-consciousness which probably forms a 
powerful factor of development this vague fear of retrogression, might pos- 
sibly be conceived asthe expression of the ‘“aristocracy of matter’ or of 
highest transcendental influences. 
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may at; once go out after lighting, or it may be confined 
to a very limited space shortly to be extinguished, so 
that even here inflammation having been accomplished 
does not mean a guarantee that the fire will continue to 
burn. 

Such are the eonditions in the human body. Altho a 
surely infeetive substance is present, the so-called focus 
of infeetion, it does not follow that every one who comes 
in contaet with this focus will be infeeted. Let us sup- 
pose this focus to be a human being in whom, according 
to the modern theory, smallest organisms have colonized 
which, reaching the air through the sputum or through 
other discharges, may be transmitted, like a flame, upon 
an inflammable subjeet—another human being—here to 
cause similar changes as have already developed in the 
patient serving as the carrier of the infection. Let us 
further assume that this infeeting patient be approached 
by another individual; this does not constitute a cer- 
tainty that the latter will in reality become affected any 
more than that a human being approaching a fireplace, 
or the fuel near the latter, will become inflamed. A 
combination must first be effeeted—i.e., the inflaming 
material must so be brought into proximity of the sub- 
stance to be inflamed that it comes into closest contact 
with it—and, since an inflaming substance can as little 
be absorbed through the intact skin as a flame will attack 
the green bark of wood, the infeetive substance must 
reach the body through mouth or nose. But the mouth 
is usually closed in breathing, hence the current of air 
containing the infective material must pass through the 
nose, and this organ contains tenacious mucus and a 
number of other contrivances which filter, as it were, the 
air we breathe, and retain all dustlike, solid particles. 
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If, nevertheless, they reach the organs of the throat, they 
are there again retained by mucous substances, and will 
later be expelled by cough or by so-called eiliary move- 
ments. But if the infective material had actually passed 
from the patient upon the hands of the nurse, and would 
by the latter, in utter neglect of all rules of cleanliness, 
be transmitted into the mouth while eating, then the in- 
fective substance may certainly, the same as the one that 
had reached the organs of the throat with the air, be car- 
ried into the stomach by means of the natural movements 
of deglutition. But even then the body is not infected 
yet, for, altho the cavity of the stomach is in the interior 
of man, it is not his true essentiality which we must look 
for in the tissues proper. Besides, the gastrie juice 
under normal conditions destroys every invader or alters 
it so that it is rendered harmless.. Even when not sufü- 
cient gastric juice is present, even when the cther parts 
of the alimentary canal do not functionate properly, 
there still remain vomiting and another form of dis- 
charge capable of forcing an injurious agent to leave the 
body before it reaches the tissues constituting the real 
interior of the organism, without an actual infeetion—a 
colonization of the foreign body in the tissues—having 
taken place. Transitory manifestations of disturbances 
will arise, but the real infection, the involvement of the 
entire body, has not occurred yet. And even when the 
infeetive material enters the most interior part of the 
body, even when it is present in the blood, still the body 
is not yet inflamed; the latter is still able (with a modi- 
cum of malaise) so to rid itself of the foreign body, or, 
let us rather say, of the foreign irritant, that the latter 
will not find a permanent abode. 

Therefore, even after the inflammation has been suc- 
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cessfully accomplished, the flame can not be sustained if 
the material lacks combustible qualities, if something is 
present which prevents combustion, or if something is 
wanting necessary to the maintenance of the flame. 
Thus a material otherwise suitable for burning will not 
burn when it is damp: sueeulent grass and damp wood 
can not be inflamed; waterless grass (hay) and dry wood 
burn blazingly. Neither can a substance be inflamed if 
heat is abstraeted from it, or if it can not be brought to 
a certain temperature if the access of air is insufficient, 
orif that form of air which maintains the process of com- 
bustion (oxygen) is absent. 

We observe, therefore, that, even presupposing the 
possibility of infection tkrough, or in the presence of, an 
infeeting agent or of a body already infected, the proba- 
bility of becoming affeeted is extremely slight for those 
that come in contact with the patient; it is much less 
than that of a soldier going to war of being wounded. If 
the opportunity for infection were even approximately 
as great as the adherents of modern bacteriology depiect 
it, no nurse and no physieian could or would eaxpose them- 
selves to the danger. But, as a matter of fact, we ob- 
serve that infeetion of those that are engaged in nurs- 
ing the sick, and of those connected with them, altho they 
usually do not and can not act with great precau- 
tion in their intercourse with the patients, occurs by no 
means more frequently than is the case in eircles that 
have nothing to do with infectious patients—a fact which 
certainly furnishes proof that there is a wide gulf be- 
tween the possibility and the probability of infeetion. 

But now the cautious will say: Admitted that this 
probability is very slight, still caution is the better part 

“of prudence, and it is best not to run the risk of be- 
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coming infected at all, since it is impossible to estimate 
one’s own predisposition to infeetion. To this we can 
only reply that we do not know the form and manner and 
conditions of the affection, and that keeping away from 
patients does in the least constitute a guaranty that dis- 
ease nevertheless may follow, even of the timid or cau- 
tious, and at that in a manner and by a road least expect- 
ed. Asin battle a bullet may unexpectedly strike also the 
coward, while the brave remains unhurt in spite of the 
hail of bullets, so the destiny of becoming affeeted is in- 
dependent of all precautionary measures, since we only 
know some of the conditions of protection. 

The best protection will always be: Bravely to fight the 
battle of life, and so to strengthen and harden the body 
that it becomes and remains capable of resistance. Any 
one who, to protect himself from dangers that he 
suspects everywhere, timidly retreats, and, instead of ac- 
customing his body to the varying demands of life and 
to a natural mcde of living, neglects itin that he faint- 
heartedly keeps it back from all that is natural, any one 
who treats his skin with disinfecting agents and allows his 
stomach to partake only of so-called harmless food, will 
experience not a strengthening, but a weakening, in the 
struggle for existence, as a result of his incorrect actions. 

If the various species of the animal kingdom have 
wonderfully adapted themselves to considerable changes 
of the conditions of life without having been more 
decimated than man, why should not just that being 
which possesses the greatest faculty for adaptation 
endeavor to sharpen and to perfect, above all, the 
natural weapons in the struggle for existence; hence, 
to utilize this faculty for adaptation and the possibility 
of rational employment of all resources for the ame- 
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lioration of his existenee? Why search only for 
weapons purporting to destroy a distinet enemy, and 
why endeavor arbitrarily, certainly without positive 
proof, to proclaim one danger as the one to be fought 
above all others, as if this one were alone present and 
all other dangers offered by the struggle for existence 
shrank into insignificance ? 

Why this belief of benefiting mankind by proclaiming 
the smallest living organisms as its only and particular 
enemies, whereas weather, moisture of the soil, social 
requirements, and other factors essentially influeneing 
the conditions of life are no longer permitted to play a 
part in the tragedy of life? Is the fact altogether lost 
sight of that all organie’beings are influenced more than 
the science of the laboratory ever dreams of just by 
these factors, and especially because they act upon us 
not only under certain conditions, but with certainty 
and continuously, since we must submit just to their in- 
f#luence with every breath of air we draw? Do we 
entirely forget the significance of factors, the changes of 
which as well as their direet influence upon the organ- 
ism often escape ‘‘exact’’ demonstration, it is true, 
owing to their apparent insignificanee—i.e., owing to 
the deficieney of the methods for their demonstration, 
but which attain an almost incalculable amount of influ- 
ence in consequence of the continuous repetition of their 
action? Ifitis considered that an adult, to supply his 
body with the required oxygen, must have in one 
day about 110,000 pulse-beats and about 20,000 
respirations, there can not be any doubt as to the 
increased amount of labor imposed upon the body by 
the slightest fluctuations of the atmospherie moisture 
and temperature. 
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But now one of the most important questions in the 
sense of the adherents of infeetion is not decided. Let 
me ask: Even if many persons in direct relations to each 
other fallsick, and if many inhabitants of one place or of 
one country become affected, is then infeetion—i.e., the 
Iransmission of theinfeetion from one to the other— proved? 
If a shower of rain pours down and many persons are 
drenched at various places, may it then be said that one 
has been infected by the other with moisture? If of a 
great number of windmills one after the other moves 
more slowly and finally stands still, no infeetion will be 
held responsible, but we assume rather that the cause of 
the motion has now diminished its power or acts under 
unfavorable conditions. Any one who may believe that 
this example is too forced will kindly consider that the 
same principle holds good of electrie currents, of abnor- 
malities of pressure, and of the gaseous contents of the 
atmosphere, etc. 

Altho cleanliness and neatness unquestionably are 
signs of higher culture, still it is absolutely wrong to be- 
lieve that superlative cleanliness and neatness suffice to 
afford protection from diseases, and must, therefore, be 
striven for unrelentingly—i.e., at the cost of other and 
more important purposes. The fact that epidemics rage 
principally among that part of the population which does 
not comply with even the most moderate requirements 
ofcleanliness and neatness—among individuals, therefore, 
who live in dirt, as it were—yill always be adduced as 
proof of cleanliness. The observation is unquestionably 
correct, but the inference is absolutely wrong. These 
individuals will be seized by disease, not because they 
are uncleanly or untidy, but because, under the present 
conditions, cleanliness has become a virtue to be prac- 
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tised for its own sake, and only the weaker in the battle 
for existence have not the opportunity of practising this 
virtue. These individuals are not seized by epidemics 
because they are uncleanly, but because morally or 
socially they are on such a low level that they can not 
or will not apply themselves to cleanliness. The proof 
that uneleanliness in the modern sense promotes disease, 
aside from skin diseases, would be adduced only if the 
conditions of life and of nutrition of the so-called lowest 
class of the population were rendered as favorable as 
possible long before the appearance of and during a dis- 
ease, instead of, as is now done, enforcing external clean- 
liness and neatness of the dwellings only in times of an 
epidemice. Under such conditions, long before the ap- 
pearance of an epidemic, after endeavors had been made 
to improve the conditions of nutrition of a class of the 
population without exerting any influence upon the 
eleanliness of their surroundings, if this class of the 
population would nevertheless be decimated, the conelu- 
sion might perhaps be permissible that cleanliness as 
such may be capable of preventing disease. Certainly 
with such an improvement of the social eonditions it 
would soon be observed that the external dirt of the 
surroundings would then speedily be removed by the 
parties concerned, for every one who is fairly situated 
endeavors to adapt himself, so far as his means will per- 
mit, to the requirements made upon him by the im- 
proved condition of eulture. 

These remarks are by no means intended to preach 
the advantage of uncleanliness; they purport merely to 
point emphatically to the fact that in our conclusions 
from the influence of cleanliness upon the percentages of 
cases of the disease and of mortality, and also in our en- 
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deavors for a practical proof of humanity, we are on a 
wrong ground, in that we pay more attention to the ex- 
ternal appearance of matters than to their true nature. 
Sanitary conditions are not improved by compulsion to ex- 
ternal cleamliness, but the possibility of a better mode of 
life in itself is conducive to rendering man a eultured. being 
who will then also practise cleanliness. Just the modern 
theory of bacteria demonstrates, in the most paradoxical 
manner, that uncleanliness is the greatest enemy of dis- 
ease, because decay and decomposition arrest the de- 
velopment of the so-called special pathogenie agents. 
These pathogenic micro-organisms are at once destroyed 
if bacteria of putrefaction can develop, and hence they 
choose their abode in the living organism which, so long 
as it is alive, can not be the seat of putrefaction bacteria; 
the so-called pathogenie bacteria are the aristocrats among 
the micro-organisms. A filthy and foul-smelling drain 
is deservedly odious to the average man, but it does not 
furnish a favorable medium for the development of 
pathogenic organisms. Ifthis were the case, then our 
villages would be constant breeding-places of epidemics, 
whereas experience teaches that just the cities, in spite 
of their endeavors for external cleanliness, are the chief 
localities of devastating epidemies. External celeanli- 
ness does not compensate for the want of light, air, and 
food, and is not a defense against the pernieious influ- 
ences of certain trades. 

The aim of hygiene can not be, therefore, to direet all 
the powers at its disposal at the combating of one perni- 
cious element—always presupposed that it actually is 
the cause of an injury to the human organism; its aim 
must be to determine the various influences impairing the 
Function of the body, and the search for means of relief. 


EEAR OF INFECTION 259 


Not the enemies with whom we measured swords after 
long periods of peace are the real terrible enemies, but 
the minute, yet eonstantly active, influences which 
slowly loosen the structure of the state and of 
the organism during peace, and which alone are 
instrumental in preventing a great action in the hour 
of danger. 

Much as we are convinced that a furtherance of the 
true interests of hygiene and, with it, of its justified en- 
deavors is in the very interest of mankind, as little can 
we reconcile ourselves to the views and aims which some 
modern hygienists (the ‘“expounders of the law,’’ they 
might be called) attempt to put in force. As little as 
we can regard the threatening with heavenly and terrestrial 
punishment as the true hygiene of the soul or as the 
means of attaining cleanness of the soul in the highest 
ethical sense, as little can we agree that the health of the 
body is furthered solely by means of a theory of dis- 
couragement, by enumeration of the horrors threatening 
us, and of the punishment to be encountered by the sinmer 
against the body. 

However, modern hygiene teaches preferably (the ex- 
ceptions confirm the rule), so far as it looks upon bac- 
teriological investigation as the chief aim of its endeav- 
ors: We are surrounded on all sides by enemies—the air, 
the water, the food, all harbor enemies ever ready to 
plunge upon us; our kindred, the friend who approaches 
us and offers his hand, may carry with him the germ of 
destruction; therefore, protect yourself against all touch, 
do not eat what nature offers you, do not drink what 
flows from its wells, do not breathe the pure, but only 
the disinfected, air; despise pure water as eleansing 
material, and utilize cauterizing, malodorous substances 
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to render your already sensitive skin still more so.' 
And, in order to justify such measures, we are shown 
how everything that surrounds us swarms with living 
organisms; people are made to believe that the mere 
presence of a foreign living organism signifies not only 
the possibility of an affeetion, but certain infeetion unless, 
with painstaking care, we destroy the organism. Man, 
therefore, is considered the defenseless prey of enemies 
surrounding him, whereas the history of the develop- 
ment of all organisms teaches that the point in question 
is not a struggle of the organisms among themselves, but a 
struggle against the conditions of existence. 

The danger does not lie in the fact that an enemy is 
close at hand, for then we all were to perish; but usually 
in that we, under conditions of ewistence unfavorable to us, 
Furnish a medium for owr enemies, hence accord to them 
the conditions of existenee which nature either with- 
holds from us, or renders more difficultto us. The miero- 
organisms can not harm us so long as our orgamism function- 
ates normally; they are harmless if the defensive meas- 
ures of our body are in good conditions. We can not be 


ı Objection may be made here that the natural course of events in the realm 
of culture shows really that we always transform the pure gifts of nature ac- 
cording to our requirements before considering them fit to be used by us; 
however, this objection does not touch upon the true nature of the matter. 
We do not work upthe products of nature only because they might endanger 
us in their original condition, but, above all, because a certain preparation and 
cooking enhance their value tous. Wecook meat because in this form it is 
easier of digestion (at least, for the civilized stomach), because it keeps better, 
and because our taste is better gratified by the variety of preparation. To 
prohibit fresh fruit, milk, and water, or to allow it only when cooked, means to 
carry a theoretical principle to extremes, and to deprive us, for the sake of 
an absolutely unfounded and unproved theory, of material enjoyments and of 
healthy nourishment. To prohibit butter and cheese because cholera bacilli 
might vegetate in them is equivalent to destroying houses because rogues or 
criminals might lodge in them. Common sense can not protest with too great 
energy against such excesses of a false theory. 
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infected because the infeetive agent can not find a soil, 
as fire becomes extinguished if the fuel does not ignite. 
Hence the danger does not lie in the fact that we are 
surrounded by enemies, but in that an organism can not 
offer any or adequate resistance to prevent their coloni- 
zation, so that they, as it were, live at the expense of the 
affected body—i.e., of its labor (parasites). 

This also applies to that series of cases in which infec- 
tion actually exists. But such an infection is by no 
means present in every instance in which many persons 
are affected in a certain local or time relation; and even 
when micro-organisms are inseparably associated with 
certain manifestations— yes, are their cause, and even the 
cause of death—it still remains to be explained what con- 
stitutes the original weakness of the organism, the true 
morbid disturbance which enables any parasite to become 
dangerous—i.e., to be transformed from a beggar that 
lives on the erumbs falling from the table into the mas- 
ter ofthe host. Every plum contains fungi and bacteria, 
but they are not dangerous so long as nothing is changed 
in the metabolism of the fruit. Not until after, for in- 
stance, abnormal dryness or moisture, frost, or an injury 
has become active and has altered the vital conditions 
of the tissues, will the enemies acting before the gate be 
capable of entering into the interior and of destroying it 
by countless multiplication. 

What, then, do we accomplish by disinfeetive meas- 
ures? Granted that an infeetious substance—yes, even 
a living organism—is actually present (which, how- 
ever, is relatively uncertain, according to our experi- 
ence), granted even the seat and the quality of the 
infectious substance be known to us (which, unfortu- 
nately, is also rarely the case, since we generally pass off 
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suppositions for certainties), we must search for every 
individual focus of-disease and must exterminate it Sep- 
arately, and that is, as shown by the example öf greater 
epidemics (and of the endemics of infectious diseases which 
are always present with us in spite of perpetual measures of 
disinfection), an undertaking as troublesome as itis vain, 
quite apart from the fact that external disinfeetion will 
never be able to remove germs of disease already present in 
the interior of the body. What does it profit us to dis- 
infeet externally an apparently healthy individual who 
comes from a place infected by cholera, to bathe him, 
and to drench him with disinfeetants, since by subsequent 
affeection—immaterial whether it oecurs hours or days 
after disinfection has taken place—he may furnish the 
strongest proof that our measures only choose the surface 
as a point of attack. 

What we can do to proteet ourselves is fo render our 
body so capable of defense that no enemy dare attackit. The 
example of nations teaches that the best means to keep 
enemies at a distance is not war, the attack, but the de- 
velopment of our own strength (hence, of the capability 
of defense), which renders the prospects of an attack 
hopeless. Ifinfectious disease really is a struggle be- 
tween living organisms for the eonditions of existence, 
the battle will always be decided in our favor if we are 
capable of strengthening our body so that it is unassail- 
able, that it is able to retain the substances that are 
necessary to the preservation of the normal functions of 
the body so that no other living organisms are in a posi- 
tion to deprive it of them and to increase their transpo- 
sitions in their own favor. Here, then, is the aim of 
true hygiene. It is essential that the conditions favor- 
ing the disease be investigated without preconceived 
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opinion and ascertained beyond all doubts without look- 
ing at them through the spectacles of a limited theory. 
We are still far removed from this point, since we may 
possibly in the main be acquainted with the conditions 
of life of man; but we do not know the most delicate in- 
fluences, especially not the minute disturbances which in 
themselves do not signify anything, but the summation 
of which becomes very consequential in the course of 
time—i.e., it reduces the working energy and the energy 
for resistance, and yet, in spite of apparently intact ex- 
ternal capacity of function, renders the equilibrium so 
labile that then insignificant, otherwise ineffective, in- 
fluences cause a marked disturbance of activity or even 
lead to collapse—influences which then are wrongly 
(post hoc, ergo propter hoc) considered to represent the 
(nearest) cause of the disease. Unnecessarily to explode 
powder when a single enemy exposes himself, or to fire 
blindly into space when an enemy is only suspected, does 
not insure any Success, but only renders us exeited and 
discouraged. If life isa struggle, then victory belongs 
to those that are calm and prudent, not to those who 
blindly rush forward ; if life is a struggle, some must 
perish who are not armored as they should be. But vic- 
tory in the struggle for life must finally come to him 
who strives not for the cheap glory of destroying the 
small number of enemies offered by somebody already 
diseased, but for a permanent peace in that he is 
unassailable. 

Not the miero-organisms are the true enemy, but the un- 
favorable conditions of life, the struggle against the legit- 
imate—i.e., inexorably creating and destroying powers 
of nature. Be it our aim to shape this struggle so that 
we may be able to fight it under favorable conditions. 
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Since the machine represented by the organism can be 
kept in operation only in that the amount of work per- 
formed furnishes as much energy as is consumed for the 
preservation of the connection of all parts, the struggle for 
existence does not mean anything but to make the profit 
oflabor as high as possible, and the expense of energy for 
external and internal activity as low as possible, in order 
to be able to employ the surplus again for a powerful 
stimulation of the labor of all parts. 

One factor must be mentioned here which formerly 
played a great röle, the significance of which at pres- 
ent, however, is underrated because it is a question of 
imponderables, or, let us rather say, of an agent that 
can not be demonstrated with mieroscope or scale. We 
mean the will. As the will often renders the weak 
strong, so can fear, the lack of will, the suggestion of a 
danger, so weaken the body that an existing disturbance 
in external nature becomes more powerful than would 
otherwise be the case. If we consider what influence is 
often exerted by one word, one sign of fear, upon the 
strongest, how, under the influence of afalse, frightening 
representation in battle whole regiments suddenly turn 
uncontrollably to flight, how diseases spread among the 
disheartened and defeated, then we will not underrate the 
significance of fearlessness and of will-power also in 
epidemics. 

The modern theory of the causes of infectious diseases 
has awakened hopes in two directions ; one, pleasing to 
the representatives of science, that ‘the great un- 
known,’’ the cause of disease, had in reality been found 
in the micro-organisms ; the other one, invaluable to 
every friend of humanity, that the finding of the causes 
of diseases would also give the possibility of extermina- 
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ting these causes and the certainty to do away with 
diseases by preventive and eurative measures. 

Unfortunately, however, the convietion soon became 
manifest that a destruction of germs once colonized in the ' 
body by so-called germicides could not be accomplished 
in the manner as expected on the basis of the theory, 
and, therefore, the second problem was pursued with so 
much greater zeal—namely, the search for, and the de- 
struction of, all germs, innocent and pathogenie, found 
within the body of man. But it appears that here, too, 
the premises are fallacious and that phantoms are being 
pursued; for an unbiased investigation teaches more and 
more that what was believed could be considered the 
cause of the disease is in many cases merely an unessen- 
tial accompanying symptom, similarly as the advent of 
spring coincides with the coming of the birds of passage. 
The beginning of spring is not the cause of thearrival of 
the birds; their appearance is not alwaysa sure sign that 
spring will really commence at once, but both events are 
in a certain chronological relation in a great number of in- 
stances. Only it must not be said that, if the birds should 
once happen not to appear on time, the season could for 
that reason not yet be spring, altho all other phenomena 
are characteristie of spring. 

The mistake in such a contention is purely in the do- 
main of logie, and it is often made because two or more 
events that are in chronological relation to each other are 
either erroneously brought into causal connection, or 
definitions are created quite arbitrarily in that a certain 
appearance is believed to be characterized by unessential 
attributes. For a child everything with a variegated 
collar is a soldier, every man with a beard a papa, 
whereas such collars and beards are not the essential 
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attributes of soldiers and papas; for there are soldiers 
with black collars and papas without beards, while per- 
sons with colored collars must not necessarily be soldiers 
and persons with beards not papas. These mistakes in 
the realm of logie were always at fault when arbitrary 
categories were created after apparently essential, but in 
reality unessential—because outer and aceidental—char- 
acteristies, and this lack of logie is also the cause of our 
now declaring two absolutely identical cases of disease to 
be different because a bacillus is present in the one, and 
absent in the other, case. 

Two strong persons succumb to a ‘‘disease’’ that re- 
sembles true cholera as one egg does the other, but be- 
cause in one the bacillus developed in eultures—hence, 
under quite abnormal conditions of growth—and did not 
in the other, humanity, after a few days of anxious wait- 
ing and after both corpses have long since found a most 
rapid and unceremonious burial in palls drenched in cor- 
rosive sublimate, receives the comforting certainty that 
one of the deceased, because he had succumbed to ‘‘ chol- 
era nostras,”’ could have been honored with the customary 
funeral without special disinfectory measures, whereas 
the other, even in death considered a danger to his fellow 
men, was justly deprived of all solemnities with which 
we honor our dead. How arbitrary this distinetion 
chosen by bacteriology, and how little justified we are in 
taking decisive measures simply and solely upon this 
unsteady basis, is further shown by the fact that persons 
who are quite well—or, at most, show merely the slightest 
disturbance of their digestive apparatus—are registered 
as the most treacherous enemies of their environment 
because the dangerous bacillus has been found in con- 
spieuously large quantities in eultures of their dejeetions. 
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Really, now that we know that such an extraordinary 
number of persons die of cholera nostras (i.e., with- 
out bacilli), whereas others that harbor it in large 
quantities (or, more correctly, from whose discharges 
it ean be eultivated in large quantities) recover— yes, 
do not even manifest any marked symptoms of disease 
— under these conditions, in which cause and effect are 
in such a deeided contrast, should not the convietion 
at last become prevalent that the mierobes in such a 
case can not be the cause of the disease, but that it is 
only a certain affeetion, or as yet unknown disturbances of 
function, that cereates the nutritive conditions for micro- 
organisms? Should not at last the possibility be con- 
sidered that an intestine that harbors so many miecrobes 
without harm may, under certain eircumstances, even 
while the individual is perfectly well or suffers only from 
slight disturbances favoring the development of a cer- 
tain species of bacilli, also offer an occasional opportunity 
to the growth in exceptional numbers of the comma bacil- 
lus or of any other forın of micero-organisms ? 

Do we not behold in tubereulosis, in enteric fever, and 
in other diseases, that the number of so-called specific 
bacteria is often in no proportion whatever to the form 
and severity of the affection, to the functional disturb- 
ance, and to the final favorable or unfavorable termina- 
tion? Likewise has it been shown in diphtheria that 
severe illness—yes, even death—may take place without 
the specifie bacillus being present (so-called scarlatina- 
diphtheria), whereas actual pure cultures of the so-called 
specifie pathogenie agent are observed in the mildest 
cases with scarcely noticeable membrane. 

Nothing but uncertainty prevails wherever we a 
and the microbe theory, far from making clear the cause 
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of the disease, only increases the number of ever-present 
interrogation points. The baeillus as generator of disease— 
as visible, hence apparently directly assailable, cause of 
the disease—has not, as many believe, acted as ‘ consola- 
tion bacillus.’’ In fact, in our opinion, it haseven given 
rise to a most deplorable mental epidemie (namely, the baecil- 
lus fear), under the influence of which *he most important re- 
quwirements of morals and ethies have umsubstantially volatil- 
ized. Hwumaneness and philanthropy have lately become 
Foreign meanings, and those who scent the bacillus everywhere, 
and attribute to it mysterious power, are the cause of this de- 
terioration and collapse of moral precepts. 

I can not resist the temptation of quoting in this con- 
nection some sentences from a pamphlet published by me 
some years ago,' to prove that the microbe doctrine in its 
outgrowth must necessarily lead to such consequences 
for our public life. They will show also to doubters that 
the doleful lack of judgment and humanity, the most de- 
plorable expression of which was the treatment of the 
Hamburg fugitives, could not be surprising to those who 
endeavor to follow the development of the spirit of the 
age from its sources. 

I then wrote: “We are, with our experiments to carry 
out practical disinfection, for the present restrieted to 
the diseased body and its exeretions, and we can not con- 
ceal from ourselves that the constant pointing out of this 
—'in the eyes of many—sole source of infeetion carries a 
very harmful effect in its train —namely, the ‚fear of the 
patient ; for, under the influence of bacteriophobia, when 
formerly obscure causes of disease become tangible in the 


ı 0, Rosenbach, ‘‘ Grundlagen, Aufgaben und Grenzen der Therapie ' [Foun- 
dations, Problems and Limits of Therapy], p. 115, etc. Vienna and Leipsic, 
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light of a new perception, we have forgotten that the 
presence of microbes is by no means identical with the affec- 
tion. 

‘“ The now-prevailing overestimation of the significance 
of mierobes as causes of disease, therefore, is not only 
a sign of great ignorance regarding the relation be- 
tween microbes and disease, but it also causes a further 
impairment of our knowledge, in that it closes to us the 
right road to investigation, the unbiased examination of 
the sources of infeetion. The very ones who appear to 
be predestined to observation and to colleeting unobjec- 
tionable material—namely, physicians—are mostly not 
objective observers, since they are, as a matter of course, 
inelined to look for the source of infeetion where it must 
be searched for according to the prevailing theory of the 
moment. It appears as if, notably, water has always. 
been regarded as the most convenient vehicle for the im- 
portation of the generators of the disease, or else general 
opinion in the middle ages could not have always. so 
positively designated contamination of wells as the cause 
of epidemics. 

“The greatest evil caused by the fear of bacteria is 
along social lines, or, as we would prefer to call it, 
along moral lines, since a goodly part of ethies is ex- 
pressed in social relations. The fear of bacteria and of 
infection deteriorates our ethical views because it renders 
the relations of the diseased, possibly infectious, indi- 
vidual to his nearest environments as cheerless as pos- 
sible. If a patient, because he harbors baeteria, is 
looked upon as the only and true source of infeetion, 
our own interests dietate to us to get as far away 
from him as possible, and to watch suspieiously over all 
his sayings and actions through which he comes in con- 
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tact with usin the usual manner. The physieian who 
sees how some patients and whole families are walled off 
and avoided because of the possibility of infeetion; those 
who, without prejudice, observe with what solieitude it 
is noted in the tuberculous ‘how he hawks and how he 
spits,’’ not to learn by looking how he does it but to 
 render him harmless; they will not understand why in 
this enlightened and humane nineteenth century we stig- 
matize the Spartans as cruel because they ejected their 
cripples, or the nations of the middle ages who exiled 
their lepers and permitted their pest-affected patients to 
die. How far are we even now from the time when the 
physician went to the pest patient with a black cloak 
and in a mask, with a vinegar sponge in front of his 
mouth?’ What is the patient to think if he beholds how 
even the physician is afraid to touch him, and how the 
latter, after unavoidable contact, acts as if by this con- 
tact alone the germs of disease had assuredly passed over 
to him? Are we entirely unwilling to note the fact that 
physieians and the members of their families are not by any 
means more frequently affected by infectious diseases than 
other individuals who have nothing whatever to do with infec- 
tious maladies ? 

“With such muddled conditions, with so little under- 
standing of the nature of the processes proper, with such 
marked contrast between theoretical views and the facts 
of experience from which, with good intentions and 
without prejudice, the very opposite could and should 
be inferred of what to-day is regarded as the dogma as 

ı I call attention to the fact that the above remarks, and those that will im- 
mediately follow, are taken from an article published by me in 1891, hence do 
not represent retrospective prophesies, as are common in modern historical 
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to the manner of the possibility of infeetion, endeavors 
are made to enceroach energetically upon social conditions 
after it has been taught for nearly two thousand years 
to love your neighbor and to care for the poor and the mis- 
erable.. Why extol the sacred bond of family and of 
society when attempts are made, with every so-called 
infeetious disease, to loosen it, and pains are taken to 
transfer nursing of the sick to strange persons? Ido 
not deny the value of certain disinfeetory measures and 
do not plead against arrangements which owe their 
origin to the true insight into certain conditions, but, on 
the basis of many years of medical experience, I must 
regret most sincerely, like so many other physicians, 
that fear of baeteria which is nothing but the result of 
false seientifie views, begins to manifest great disadvan- 
tages for human society. Apart from injurious social 
measures, quarantines, ete., resulting from an arbitrary 
handling of the veterinary police, allegedly in order to 
prevent epidemics of cattle, it adds to the already ewisting 
social separation according to wealth the lasting separation 
of the healthy from the diseased, and it renders the lot of 
patients with infectious diseases—and which affeetion does 
not to-day, in the era of microbes, deserve the designa- 
tion infeetious—still more miserable than it naturally is. 
Those that accuse me of exaggeration may compare the 
situation of the tubereulous in former years with that of 
to-day; let them compare the measures in scarlatina, 
diphtheria, and measles in former times, and those in 
the present decade! And if they can not agree with me, 
if they approve of our present over-activity which results 
from nothing but fear, let them furnish me positive proof 
that the number of affections has decreased in consequence 
of our measures. This proof might be difficult to be ad- 
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duced by him who utilizes entire periods and not merely 
the experiences of the most narrow horizon. The very 
fear of bacteria, the fear of infection, is perhaps most 
liable in times of epidemics to promote infeetion, for 
nothing is more harmful to the organism and its capacity 
for resistance than pale-faced fear.’’ 

In past days, when I maintained these views, I was met 
by the statement that the very knowledge of the causes 
also furnished the means of easing the mind; only an un- 
known enemy causes fear. I replied then—and I occupy 
the same standpoint to-day—that even in cases in which 
I could look upon microbes as the true cause I would 
not be able to value them as consolation bacilli, since my 
feelings of discomfort—like those of many others— were 
not during the war diminished by the fact that we knew 
the comrades who had fallen on our side were not made 
to bite the dust by a mysterious enemy, but by French- 
men using bullets and shells. Only the conviction might 
serve me as a consolation that a sure means could be de- 
rived from this knowledge of the causes how to protect 
myself from these same bullets. 

What do the efforts at disinfeetion, the allegedly efü- 
cacious means against microbes, accomplish? Disinfee- 
tion is effieient only in those cases in which the disinfeet- 
ant actually destroys the cause of the affeetion and, with 
it, the danger. There can be no doubt that disinfeetants 
in strongest concentration kill living organisms. But it 
is doubtful whether the causative factor is always a liv- 
ing organism, and whether the mere exhalation of 
patients can be destroyed with such remedies, and 
whether the remedies actually reach the seat of the dan- 
ger, since we are not able actually to disinfect internally, 
albeit this pious wish is cherished. But if the noxious 
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element is not a living organism, albuminous body, or 
poison in the ordinary sense, if a uniform disturbance of 
the vital eonditions is the cause of the disease, then, even 
according to theory, measures of disinfeetion will be of 
no avail. And experience has confirmed this ineflicacy 
in all those cases in which the conditions admitted of 
but one explanation. 

Two tendencies are represented in the hygiene of to- 
day. The one seeks to destroy the pretended enemy with 
volleys of disinfecting remedies; everywhere in nature 
surrounding us it beholds the enemy and demands that 
our relations with the outer world are always subject to 
certain precautionary measures; hence it often startles 
us with false alarms, and then it naturally boasts of cheap 
vietories until the enemy in great numbers surprises 
the fighter exhausted by continued attacks and by rest- 
less search and grasping after enemies that exist only in 
imagination, and makes him a ready prey (epidemics 
which, with insufficient conditions of existence for cer- 
tain unfavorably situated classes of society, becoming in 
partieular disseminated). The other tendency is that 
which endeavors to strengthen the fighter so that calmly 
and cooly, with a feeling of security that the attack will 
be repulsed, he expects the enemy. This, however, re- 
quires arrangements which, as we must frankly admit, 
are not in evidence as yet; for all the fighters in the 
struggle of life do not yet possess the chief weapons of 
defense: nutrition, light, air, rest, and recreation. These 
means of defense must, therefore, be created, diffieult as 
it may seem to overcome old prejudices and to direet the 
interest of the well-to-do to matters the necessity of 
which is and has long since been fully appreeiated by 
common sense, but which can be accomplished only by 
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active cooperation of all and not by a catehword, how- 
ever high-sounding. 

True hygiene must step in here. The hygiene of the 
future will not so much endeavor to destroy bacteria as 
to improve the vital necessities of man. Modern hygiene 
offers a stone in the place of bread, presents unproved 
dogmas and facts of the laboratory as substitutes for 
active aid and practical accomplishments. Intentionally 
or not, another and undesirable direction is given to 
the reasonable endeavors and rational requirements 
of hygiene.e Under the device, ‘“Disinfeetion and 
extermination of germs,’’ a mere catchword is sub- 
stituted for the genuine values with which true hygiene 
must reckon and must attain the end of improving 
human existence. 

Not catchwords and small means can help, but the remedies 
of old renown : Light, air, plenty and nourishing food, and 
rational alteration between work and rest. 

We are satisfied with gratifying the requirements of 
the laboratory science called bacteriology, and endeavors 
are made, under this catchword, to enthrone the fashion- 
able scientific idol in place of the ideal, the humane and 
ethically valid conception of ‘“hygiene.’’ Because we 
do not see or do not wish to see where the lever of im- 
provement must be applied, or because we believe to 
improve the lot of mankind with the one-sided further- 
ance of bacteriological aims, the noble endeavors of hy- 
giene are confounded with the limited requirements of 
the mierobe theory, and the struggle against baeteria is 
called ‘“hygienic aims.’’ Theaimsare confused, and the 
means and time, labor and money are wasted upon an 
effort which can not be of advantage, since it intends to 
influence from petty view-points the rule of natural laws 
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which obtain in the struggle for existence, not hidden to 
those that are able to see. 

Disinfeetion is to hygiene as is the striet observance of 
certain outer forms and precepts to fulfil the substance 
of the laws of morals. Fasting and mortification are 
not signs of morals, but practical carrying out of eth- 
ieal precepts, resulting from the recognition of their 
necessity to the preservation and elevation of mankind. 
We appear painstakingly eleanly in that we clean the 
surface of things symbolically, but, unfortunately, we 
neglect the real internal cleansing—i.e., the true 
strengthening of body and mind. If, in times of an epi- 
demie, instead of giving directions what to eat and what 
not to eat, care would be had, instead, that those who 
have nothing to eat are supplied with sufficient food; if, 
instead of poisoning the air with carbolie acid and other 
disinfectants, the money were applied to other purposes, 
and pains be taken to see that those whose dwellings are 
small have an opportunity of getting plenty of fresh air 
and as often as possible; if, finally, by instruction, not 
by authoritative compulsion, endeavors were made to 
disseminate the knowledge of the true relation of events, 
and to explain the deception of many views which infuse 
fear or lead to wrong actions, then true hygiene would 
be promoted in the same manner as the health and the 
well-being of man is furthered, not by promising to fur- 
nish medicine when he falls sick, but in that he is pre- 
vailed upon to live so that he does not become subject to 
disease. But to promote a mode of living agreeable to 
nature does not mean, as many believe, to proclaim a 
number of directions as to what is permitted and what is 
prohibited; for, apart from the fact that many of such 
directions are not sufficiently well founded and owe their 
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existence merely to prejudice, apart from the fact that 
our food, taken moderately, can never do harım, the pro- 
hibition of certain food for certain classes of the popula- 
tion is to no purpose whatever, since the diffieulty ofthe 
conditions of existence in this case does not permit of 
any choice, but the compulsion of eireumstances dietates 
the variety and the quantity of the food. Dietary direc- 
tions are a luxury, usually unnecessary, which only the 
upper ten thousand can afford. To live naturally means 
so to live that the care for the existence is eliminated, that the 
vocation does not echaust mind and body, that the food is in 
accordance to the taste and requirements of the individual, 
that the dwelling is pleasant and airy, that sufficient sleep is 
had, and that time for recreation is not wanting. 

Hence the watchword for the future must be: 

Not fear of bacteria and measures of disinfection, but im- 
provement of the vital conditions amd development of inde- 
pendent thought and action in accordance with the require- 
ments of social ethics. 





XIX 


SIGNIFICANCE OF SEASICKNESS WITH REFERENCE 
TO THE THEORY OF INFECTION AND IMMUNITY 


SEASICKNESS is the typical pieture of an epidemie 
(mass) disease; for many individuals under the same con- 
ditions of life are affected in a connection that, without 
knowledge of the real etiological factor and only on the 
basis of the superfieial—but very common in the expla- 
nation of mass diseases— method of inference post hoc, we 
are absolutely forced to assume an intoxication from the 
gastro-intestinal tract or an infeetious element—i.e., we 
are bound to determine an auto-intoxication, a poisoning 
by food; in short, an endemie or epidemie. If we consider 
the succession of the cases of disease : those affected first 
are the weak persons that stay below deck, especially 
women, then men, whereas nurslings, who take different 
food, as is well known, are usually exempt; if we con- 
sider further that elose contact with a patient favors the 
outbreak of the disease—perceptions made by eyes, ears, 
and nose, hence the proximity of the patient, unques- 
tionably increase the predisposition—then it would by 
no means be difficult to construe here a disease by infee- 
tion and to regard as the center of the infection, perhaps, 
the lady who was the first to be affected in the presence 
of the public, in the salon or on deck—of course, always 
assuming that we do not know or that we wish to mis- 
Judge the true cause of the affeetion. As a matter of 


277 


273 PHYSICIAN VS. BACTERIOLOGIST 


fact, an outbreak of cholera on shipboard may probably 
take place under very similar conditions; at any rate, a 
person fully immune to seasickness and ignorant of the 
conditions, who would observe one after the other of his 
neighbors at the table leave the dining-room, looking 
deathly pale, could not help believing that an infeetion 
or poisoning be present. 

Therefore, seasickness demonstrates to us that a sim- 
ultaneous occurrence of homogeneous and severe cases of 
disease does not constitute a dependence of the different 
cases upon one another—i.e., a transmission—any more 
than the conelusion is permissible, from the fact that 
persons surprised by a heavy rain are drenched, that 
these persons had transmitted the moisture from one to 
the other, or, in case they acquire a cold, that they have 
infected each other. 

Epidemics, or pestilences, are by no means always 
transmitted from case to case or possess a center of 
infection. A. starting-point (for our observation) and 
a center of infection are not always identical; for every 
series of events must have a first one, but not nec- 
essarily a connection. The difference between an epi- 
demie disease (pestilence) and the endemie of seasickness, 
which may attack many hundreds in a few hours, con- 
sists only in that here we know the cause, whereas in 
the former case it isunknown, and is usually replaced by 
a more or less obvious hypothetical one. Only because 
we are not familiar, or misjudge, in epidemies the homo- 
geneous but not always equally powerful influences 
upon agencies which affeet all individuals alike—per- 
haps the alterations of the external eurrents of energy, 
of the life conditions; in short, of the conditions under 
which the machine of the organism performs its work of 
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transformation and preserves its tensions—merely be- 
cause these fluetuations of the energy eurrents forming the 
basis of the disturbances are not as comprehensible to us 
as is the rocking of a ship at sea and the connection of 
these alterations of the conditions of life with seasick- 
ness, do we feel called upon to set up hypotheses chang- 
ing with the fashion regarding the mechanism and the 
causes of epidemics, and, following the simplest ideas, we 
almost always accuse the digestive canal as the portal of 
entrance for all nox&, as tho the organism were con- 
nected with the outside world only through the mouth, 
and could be injured merely by visible and ponderable 
nox® and notalso by energy eurrents, the transformators 
of which are the external skin and the mucous membrane 
of the air passages. 

Seasickness proves that physical disturbances (in the 
widest sense) are able to act at least as energetically as 
the tangible or hypothetical chemical ones, that they also 
may sometimes be the main cause of disturbances which 
the representatives of modern science (who, as is well 
known, deny also the “refrigeration,’”’ the effect of the 
cooling of the skin or of the nerves upon metabolism) at- 
tribute preferably to smallest living organisms or chemical 
poisons. Again chemiatry (and thetheory of exelusively 
chemical irritants) plays the dominating part in our 
science, whereas history and simple reflection teach that 
physiatry and chemiatry, solidarity pathology, humoral » 
pathology, and neuro-pathology represent but limited 
views of a part on the gigantie structure which, as 
metabolism, comprises the recognition of all forms and dis- 
turbances of the workings of the organism. 

Seasickness unquestionably teaches that severe affee- 
tions of the gastro-intestinal tract and of other organs are 
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caused solely by physical influences—i.e., by certain im- 
pulses affeeting the entire body, and thus many an ad- 
herent of the modern theory of infeetious diseases might 
be induced to ponder whether or not disturbances of the 
„ gastro-intestinal tract of certain individuals in Asiatie 
“ cholera and cholera nostras may not be merely signs of 
an altered activity of the respective tissues which, under 
certain external conditions—perhaps in case of excessive 
demands upon the transformation activity of the skin or 
of the hematopoietic organs (by heat, ete.)—are called 
upon to fulfil demands which they are the less able to 
comply with if the blood or the skin supply them with 
insuffieient energy (currents of deficient kinetie value). 
But if once the possibility of the occurrence of a consid- 
erable intestinal insufficieney (for essential, internal, and 
for extra-bodily labor) is present upon this basis, then it 
is demonstrated, for instance, that the comma bacillus is 
not the true cause, but a secondary manifestation, an 
accident, of the affection, a nosoparasite, according to the 
excellent designation of Liebreich; that, further, the dis- 
ease is not always infectious, and that even a pandemie 
must not be traced exclusively to an infection or poisoning. 
At any rate, to secure the relationship of the individual 
cases by the connecting link of transmission requires still 
other proofs than those which heretofore were considered 
suffieient. Indeed, the frequent fatal terminations in 
cholera nostras show strikingly that disturbances of met- 
abolism alone—i.e., even without the bacillus (proclaimed 
by Koch to be typical), are suffiecient to bring about the 
fatal result by the same disturbance of metabolism. 
Seasickness further shows conelusively that the mani- 
festations of the disease do actually disappear with the 
removal of the cause, but only when no changes of essen- 
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tial, internal (tonie) labor have as yet taken place, 
when the regulation for pathologically intensified reac- 
tion has not oceurred yet—i.e., the more marked dis- 
placement toward the direction opposite to the effeet of 
the irritation. Let it be remembered that, in almost all 
cases after the cessation of abnormal irritations—imma- 
terial whether they have primarily caused an irritation, 
hence a special quantity of relaxation of energy, or an 
inhibition, hence especially marked tension of energy, in 
the organism—the opposite form of equilibrium must take 
place, if it has not in part existed even during the action 
of the irritation. For instance, if abnormal irritation is 
followed by an abnormal tension or exhaustion as sec- 
ondary symptom—i.e., by non-irritability—this new far- 
reaching displacement of the average equilibrium may in 
itself also be a cause of conspieuous manifestations of 
disease which, however, are fundamentally different from 
those of the first stage—etiologically and also in partieu- 
lar with reference to therapy to be adopted. This can 
be noted especially in seasickness. If the affecetion has 


- been partieularly intense, or if the disturbance has been 


of longer duration, then more or less well-developed 
symptoms of vertigo will remain for several days after 
landing. This after-vertigo indicates that the organism 
which by this time had gradually adapted itself to a new 
form of utilization of the equilibrium, still eontinues to 
give on terra firma the impulses of innervation in the 
direction of the first abnormal utilization—i.e., in such a 
manner as tho it were still compelled to eompensate the 
abnormal movements of the ship. This is the reason 
why the disturbances occur not so much during more 
marked movements, hence upon more pronounced inner- 
vation which hypercompensates the perverse regulating 
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actions, as during the transition from motion to rest in 
the horizontal position ; yes, the unsteadiness appears 
sometimes to be as pronounced as in the ecabin of a heav- 
ily rocking ship. The after-effeets are especially inten- 
sified during the position of rest, because on shipboard 
the habit had been formed to regulate especially for this 
position, and because the abnormally marked regulatory 
irritations in convalescents from seasickness in the posi- 
tion of rest are not diminished in proportion to the 
others, hence upon cessation of the impulse for normal 
erect carriage. Since they served in particular for com- 
pensation of maximal irritations, they continue to act, 
altho less intensely, and most markedly displace the 
average equilibrium in the horizontal position. There- 
fore, the cure (by adaptation) in after-vertigo is best 
brought about in that impulses similar to those as other- 
wise produced by a slightly rocking ship are given by 
the affected person himself (i.e., recovery willtake place 
the sooner the less the patient is induced by the phe- 
nomena to persist in keeping the horizontal position), 
hence the more impulses are given for marked motions, 
endeavoring to overcome the abnormal innervation of 
regulation by external irritations in the sense of a dis- 
placement from the normal equilibrium. (This rule ap- 
plies also to the cure of other forms of vertigo in nervous 
persons in whom relief can be procured only by energetie 
motion which, it is true, is atthe beginning dreaded by 
the patient. ) 

These cases teach, therefore, that in secondary mani- 
festations of the disease which, like after-vertigo, already 
represent a change in the direction of regulation, hence 
the form of displacement opposite to (primary‘) reaction, 
the simple endeavors to remove the (first) cause are no 





SEASICKNESS 283 


longer suffieient to dispose of the disturbances, and that 
the remedies in these instances must be different from 
those employed in cases in which the point in question 
is merely the combat against the primary reaction 
(action). It follows that the battling merely against the 
_ presumptive or true cause can not under all eircumstances be 
the correct road to cure, especially not after the acute stage 
(action or first reaction) has run its course. 

If secondary symptoms are present, resulting from 
compensatory efforts, the introduction of the most effica- 
cious counter-irritants—yes, even of direet antidotes (to 
the first irritation), if we actually are possessed of such— 
would not be conducive to cure, but only once more most 
markedly affect the already active energetic of the organ- 
ism. In other words, an antidote derived from the 
theory of the irritation (specific remedy‘) is, apart from 
other circumstances, only then indicated and rational 
when itmay be presumed that the original irritation is 
still active; that, therefore, all existing symptoms (or, at 
least, the most important ones) are the expressions of the 
action of theirritation and not as yetthat of regulation. If 
“ this important fact is not taken into consideration, the 
remedy must act the moreinjuriously the more marked 
efforts at regulation are manifested by the symptoms 
under which it is employed. 

Thus we have arrived at a point of great importance 
—namely, the investigation of the question of the signifi- 
cance of seasickness with reference to the theory of immunity. 
If it be considered that nothing proteets better from 
the disease than habituation to the motions of the ship, 
and that the majority, even after a relatively brief dura- 
tion of the disease, remain free from it for the rest of a 
long voyage, then it is beyond question that immunity 
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belongs to the category of processes or conditions which 
we designate as adaptation, respectively practise, to which 
fact we have called attention some time ago. We be- 
come accustomed to the abnormal irritations which the 
rocking of the ship represents for the energetie of warm- 
blooded beings, as persons living continually in the open 
air become used to the changes of the weather and to the 
fluetuations of the temperature, the laborer to the weight 
of the burden, the mountain climber to the irritations 
caused by mountain disease. 

The method and the purpose of immunizing should not 
principally differ from the process and purposes of adap- 
tation. The former should aimfully imitate the mechan- 
ism of adaptation—hence, artificially employ the factors 
(irritations) which probably will be capable of creating 
a new form of activity, presumably quite necessary for 
the future, but which, under ordinary conditions (dur- 
ing normal activity) probably can not be formed. Every 
form of immunization, therefore, presupposes the appli- 
cation of correct irritations, which must be based upon 
the perfect knowledge of demands arising later on, and, 
above all, the possibility of a formation of varieties and 
quantities of energy (latent reserve energy) intended to 
act as a correspondingly higher counterbalance to the 
expected abnormal effects. 

Artifieial immunization, therefore, should develop, as it 
were, a dormant predisposition by foreign, exogenous 
‘irritations equally methodical, as is done by practise 
through definite impulses of the will (hence, by internal 
irritations), or, as nature achieves it, by slowest (regula- 
tory, systematic) raising of irritations and producetions 
with sufficient supply of energy (development). Immu- 
nization is to effeet for somatic metabolism what natural 
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development accomplishes by shaping the predisposi- 
tion in the given (appropriate) direction, by rational 
education—i.e., by appropriately graduated artificial 
effects; namely, to utilize the existing reactive and reg- 
ulatory contrivances in a correct proportion and to 
supply stores of tense energy by uniformly increased 
activity for the expected form of utilization. 

The problems and limits of therapeutie immunization 
can be elearly derived from these considerations. An 
acute and at the same time lasting immunization is a contra- 
dietio in adjecto; for the large amounts of energy per- 
manently at hand and necessary to accomplish it can 
not be obtained by means of mere effects of irritations 
which, after all, can serve only as libration of existing 
ready or potential energy, but do not in themselves 
represent corresponding quota of labor energy for mass 
displacement and tension. The formation of the latter 
naturally requires productive material and the corre- 
sponding time. If, then, immunization is equivalent 
to adaptation, if adaptation represents a series of de- 
velopment rising from minimal changes to a maximum, 
—hence, to use the technical term, a chronic process 
(characterized by thesummation ofminimal quantities)— 
then acute immunization is a logical contradietion, like, 
perhaps, acute practise or acute education. An immune 
body can owe this quality only to a primary characteristie 
(hereditary predisposition), or to an adaptation that had 
already been active, which, however, always requires 
time. 


That a (relative) acute development exists is beyond doubt, 
but only a dialectic difference is present in this definition in 
that acute development presumes that all forms of energy, 
all forms of tension, are already so perfected (or given con- 
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structively) that the chain of processes can move with corre- 
sponding rapidity if corresponding irritations are active and 
nothing disturbs the course of events. If, therefore, a devel- 
opment in a certain direction is to be accomplished acutely, 
it is imperative to be sure that the object of development is 
in a proper condition—i.e., possesses the required great ener- 
gies of tension and activity; for, if the energies of the body 
do not offer suffcient counterbalance, the maximal (artificial, 
one-sidedly acting) irritations (processes of causation), after 
consumption of the energy on hand, must become the cause 
of abnormal displacements which, according to their dura- 
tion and extent—i.e., to their significance with reference to 
the extra-bodily or essential (internal) labor, must be consid- 
ered changes of function or even disease. 


The preservation of the vital—labile and yet stabile 
‘(dynamic)—equilibrium of the tensions in the body, the 
preservation of health and capacity for action, in spite 
of considerable one-sided increase of function by en- 
hancement of certain stimulants, is only possible, there- 
fore, if continually large quota of energy of opposite 
forms are on hand. Naturally, however, tlıese con- 
ditions are not always complied with in many cases, 
and this constitutes a great danger; or, in other words, 
every efficacious acute immunization must signify a danger to 
the metabolism, to the preservation of the condition of 
equilibrium of the organism which prevailed heretofore. 

If a considerable increase of activity is to be achieved 
more rapidly than in the natural way, the body is ex- 
posed to the dangers of a crisis or catastrophe, in that, 
relying upon auto-regulation, we expect it to perform 
an amount of labor which by far surpasses the usual 
productions; for the organism utilizes only minimal irri- 
tations—namely, at once to consume its material of energy 
of a certain form completely or in considerably larger 
amounts than ordinarily, and still maintain the former 
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equilibrium. As surely as it may be expected that a 
certain irritant, incorporated in suffieient quantities, 
produces an acute disease (maximal alteration of the 
extra-bodily labor, owing to a change of the labor per- 
formed for essential, internal, activity, caused by the 
shifting of the balance of energy), quite as surely will 
the proper counter-irritant produce the opposite form of 
disturbance. This injurious effect fails to become man- 
ifest only when a relatively insignificant quantity of the 
irritants allows sufficient time for a gradual increase of 
the chain of librations (hence, to intensify the produc- 
tions only in the course of time), as is done, for instance, 
in regular muscular practise; then, indeed, success re- 
garding paralyzing the effect of abnormal influences can 
surely be accomplished. 

These propositions apply to all forms of the ürritations, 
whether they represent conscious (of the purpose) acts 
of the will for the accomplishment of certain (often ap- 
propriate) forms of motion (practise), or whether they 
act only by reflex (adaptation). It follows that all en- 
eroachments upon metabolism are borne with greater 
diffieulty, the greater and more lasting are the abnormal 
irritations, the less perfect from the very beginning is 
the equilibrium or the capacity for its regulation, and 
the smaller the quota of energy (stores of latent reserve 
energy) which form it; for alone upon the possibility of 
complete ecompensation of the shiftings produced by the 
irritations depends, after all, the possibility of the pres- 
ervation of the functions existing so far intimately con- 
nected with the definite average equilibrium. As easy, 
therefore, as is gradual adaptation, as diffieult must be 
the acute form. 

Acute adaptation, or, more correctly, a complete and 
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lasting compensation of irritations by a stock on hand of 
energy answering even maximal requirements, can a 
priori be possible only in a minimum of the eases— 
namely, when it is a question of impulses that are not 
too powerful, or of processes of liberation of not too long 
duration. Such a compensation is not at all possible in 
a great many cases, even for the shortest period of time; 
for the quantity of energy on hand in the organism is limited, 
whereas the quantity of external impulses is unrestricted. 
Therefore, the majority of cases will suffer, even upon a 
slight increase of the irritations, a more or less lasting 
disturbance of the extra-bodily funetion—for the preser- 
vation of the visible (average) activity—until the energy 
quota for the establishment of a new equilibrium—-cor- 
responding to the new irritation—are supplied by the 
intensity of the internal labor. 

The dificulty for acute artificial adaptation is due, 
therefore, to the fact that it is so very diffieult to imitate 
the natural process, because nature, in cases in which 
sure results are obtained, works with smallest irritations 
and in long periods of time; because in all casesin which 
changes take place without regard to the medium (to its 
bodily individuality)—in which, therefore, only the 
final result of development is to be considered (not the 
manner of transformation, of the shifting of the equilib- 
rium of the medium)—a catastrophe oceurs which endan- 
gers the individual existence of the medium. These 
catastrophes in the organism are the acute diseases which 
certainly produce for the majority (i.e., for those that 
recover) a sufficient result of immunization, a certain 
faculty to overcome certain requirements—to be sure, 
at the risk of destruction of the individual existence. 

Thus we may not hope to combat the outbreak of sea- 
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sickness more potently than by slow adaptation to similar 
irritations, or, as is usually the case, by adaptation to the 
motions of the ship, which then, for a certain length of 
time, brings immunity to the majority. 

However, what holds good for seasickness applies also 
to all other forms of changes of metabolism due to ab- 
normal irritations which we call, so long as it is a 
question ofan influence upon extra-bodily produetions, 
funetional disturbances, or diseases when the point in 
question is an influence upon the essential (parenchym- 
atous) laborr. The influence upon metabolism is the 
same, in potent irritations and with the proper time 
of action, whether the source of the abnormal Kinetic 
impulses is always situated outside of the body (exoso- 
matie irritation) and the current of centripetal undula- 
tions enters the body only by transformations (genius 
morbi in the widest sense—i.e., physical and chemical 
effects of the external media), or whether the abnormal 
influence manifests itself to the mechanism in form of 
microbes or toxins—hence, of masses which become active 
only from the interior of the body. The difference is 
only that the person with seasickness is sure to be free 
from the disease after a certain number of days, since 
the irritation becomes extinet on land, whereas the 
organism which suffers by an accumulation of abnormal 
irritations in the interior of the body is usually confined 
to its own regenerative power—i.e., to the capacity of 
destroying the noxious element directly, or at least to 
render it harmless by new forms and quantities of internal 
tension, because only in rare cases may we count upon 
the spontaneous extinction of the noxa. 

Thus, as little as a person not immune to seasickness 
may be really made immune to the disease (respectively 
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to the effects of the rocking of the ship) by the most 
violent movements of the latter, to which he exposes 
himself only for a brief period of time, as little is it pos- 
sible to confer a permanent protection from all, or only 
a temporary protection from intense irritations of a cer- 
tain form by acute immunization—i.e., by prophylactie 
inoculation, tending to render the body invulnerable to 
infection in the briefest period of time. Such a hope is 
quite as Utopian as that of protection from seasickness 
by the prophylactie administration of a narcotie, or by 
theincorporation of a serum taken from a person immune 
to seasickness. 

The objeetion that the irritation of inoculation con- 
tinues to operate as the generator of waves in the organ- 
ism, whereas (in the above-quoted example) the move- 
ments of the ship that had been effective for only a brief 
period of time, had not been active sufficiently long, is 
not very demonstrative, since experience teaches that 
tuberculin very rapidly becomes ineffective, and that 
also the curative serum for a short time only calls forth 
those manifestations with which protection is claimed to 
be connected. Therefore, the above-mentioned inocula- 
tion remedies are not as efficacious a protection in this 
sense as is (smallpox) vaccine, which has in its favor at 
least that it displays in the organism an insidious 
(chronic or subacute) action as yet not achieved by 
other means—hence, tends to accomplish a process which 
in a certain respect is more analogous to normal adapta- 
tion. Nevertheless, even the duration and the eficaey 
of protection accomplished by the last-named process 
appears to be so problematical that the eireumstances 
concerning vaccination and protection by vacceination 
must constantly be submitted to renewed critical reviews. 
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The observation of diseases such as seasickness affords 
special opportunity again and again to point out that 
the objeet of medical endeavors can not be the therapy 
of Fully developed disease, the careful protection from all 
influences from without, or planless disinfection, but only 
hygiene—i.e., the recognition, creation, and utilization 
of appropriate conditions of life. The physician of the 
future will be compelled to consider, above all, pro- 
phylaxis, the rational distribution of the productions for 
internal and external activities—i.e., the correct alter- 
nation of rest and labor, the appropriate adaptation to 
changes of the external conditions of life, and the prac- 
tise, the harmonious development of all physical and 
mental functions. He will not, in the frame of a formal 
diagnostie systematism, as a cellular pathologist grasp 
after symptoms pathognomonice of local changes of tissue, 
but he will endeavor, asa biologist, to obtain an extensive 
view of the the realm of energetics (the province of which 
is modern organie physiology) and of the total balance 
of phrenosomatie activity. This activity, after all, is pro- 
ductive (for the preservation of the individual) only in 
thorough harmony between internal (tissue) and external 
(organ) productions, and the extent of a visible function 
is often as little a proof of health and productive cea- 
pacity as the brisk and noisy activity of the machines in 
industrial concerns is a sure sign of the prosperity of the 
enterprise. 


xXX 


IN HOW FAR HAS BACTERIOLOGY ADVANCED DIAG- 
NOSIS AND CLEARED UP ETIOLOGY? 


Ir diagnosis is the art of inferring from a number of 
visible and otherwise demonstrable changes of the general 
condition or of single organs the most minute alterations 
in the economy of the body, which endanger the contin- 
uance of individual elements (energetes, cells, tissues, or- 
gans), and finally the continuance of the entire organism, 
we do not require the means of diagnosis to arrange the 
disturbances of energetic determined in such a manner 
into a nosological system, but to cure them or to prevent 
them. 

Diagnosis certainly is also intended to enable us to 
formulate a prognosis which is of importance for the 
social conditions, but its great significance consists in 
the fact that it furnishes the possibility, by appropriate 
and well-timed (hygienic, respectively prophylactie and 
therapeutie) actions—in the direction in which danger 
threatens to the ingenious dynamic equilibrium of the 
activity of the organism—of preventing disturbances en- 
tirely, or of accomplishing the restoration of the average 
equilibrium (tonus) after a number of necessary fluctua- 
tions and undulations which must represent processes of 
regulation not merely processes of reaction. 

In order, therefore, to determine the progress in the 
realm of medicine (and in the medieo-seientifie domain) 
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produced by new, especially bacteriologie, view-points, 
it is essential to establish at first whether and to what 
extent the above-named postulates have been considered, 
whether we are dealing with a mere change of the system- 
atie observation, with a re-creation of scholastie defini- 
tions which simulate positive acquisitions only by an 
altered grouping of facts, by a change of perspective, as 
it were, or whether the reform of methods (of the means 
of thought and recognition) is actually instrumental in 
bringing about the mastery of conditions, an advantage 
for the welfare of sick humanity. 

The starting-point in this investigation will be the 
domain of diphtheria, because, according to the judg- 
ment of those concerned, the advantages of modern diag- 
nosties are most tangibly prominent in this particular 
affeetion. Yes, the adherents of orotherapy even pro- 
claim the early bacteriological diagnosis of diptheria to 
be, as it were, an infallible means, respectively the con- 
ditio sine qua non, for a certain cure of the affected, and 
the safest basis of protection for those threatened with in- 
fection. The demonstration of speeifie baecilli at once 
furnishes the recognition of the nature of the disease; 
only those that are infected by specifie baecilli are objects 
of eure, and with certainty at that, if they are subjected 
to treatment on the first day of the disease. The weapon 
which caused the wound furnishes the only means of 
eure; hence, it is of importance to ascertain the nature of 
the enemy as early as possible. 

How, then, is it to-day with the diagnosis of diphthe- 
ria? The diagnosis is claimed to be rendered absolutely 
certain and easy by means of the bacteriological method, 
because a minute determination of the pathological 
pieture of the diffieult examination of the organs of the 
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throat is no longer required; all that is necessary is to 
take a small quantity of mucus from the mouth and to 
make a simple culture experiment in order to furnish 
the exact proof as to the nature of the disease, perhaps 
in the same manner as the presence of sodium is deter- 
mined by the spectroscope. Granted, then, that this 
proof actually is rapid, easy, and positive, since the 
_ characteristies of the diphtheria bacillus are especially 
distinet, and hence the results of eultures less subject to 
objection than those obtained from the inspection of the 
diphtheritie membrane at the seat of the affection, i.e., 
in the throat of the patient, and from the careful exam- 
ination of the other conditions; granted, even, that an 
experienced physician would be longer in doubt regard- 
ing the condition of the patient—purposely we do not 
say regarding the diagnosis—than a bacteriologist re- 
garding the classification of a bacillus, what has been 
gained for medical and human purposes? It is impossi- 
ble that any form of systematism should be the aim of 
our efforts, since the point in question is not to give to a 
disease a name, but tojudgethe possibilities of recovery, 
to remove the dangers to the patient and his surround- 
- ings, and to find the means for recovery. What, then, is 
gained by determining the microbes? Scarcely any 
more than by the spectroscopical establishment that 
sodium really exists everywhere; for, as little as the 
presence of most minimal quantities of this substance 
will induce us to regard all apparatus as soiled and all 
analyses as abnormal, quite as little will we obtaina hold 
for our medical actions by the presence of so-called diph- 
theria bacilli, especially if they oceur in small quantities 
and were obtained from a flake of membrane. 

The development of a certain eulture from a specimen 
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does not by any means permit of a sure, unqualified in- 
ferenee as to the conditions iu the organism ; it is little 
determining of the assumption that the mierobes ob- 
tained in this manner are the only ones present in the 
organism, that they are under equal conditions of devel- 
opment, or even are the cause of the disease. ... 
In order to draw unobjectionable conclusions, it would 
be necessary to obtain in every case a number of speci- 
mens from different regions, from healthy and affected 
parts, and the results of numerous microscopic examina- 
tions of the contents of the mouth should be compared 
with those of numerous bacteriological investigations 
upon different media, quite apart from the fact that the 
parasites obtained from the easily detachable membrane 
are not identical with those that are present in the tis- 
sues—i.e., as little represent the real pathogenic agentas 
the inseets enclosed in a piece of amber are the cause of 
the origin of the amber. 

Is the danger for a patient with the bacillus greater than 
for one who is without it? Certainly not; for the cases 
of so-called scarlatinal diphtheria, in which the charac- 
teristic bacillus is entirely absent or is covered by pro- 
liferations of other microbes, are especially dangerous. 
Besides, there are plenty of healthy individuals who have 
the bacillus and remain healthy, just as, fortunately, the 
majority of the patients recover easily and rapidly de- 
spite the bacillus. Neither is there any reason to believe 
that such carriers of the bacillus endanger their environ- 
ments more than those who have no baeillus ; further- 
more, scarlatinal diphtheria is at least quite as much or 
quite as little infectious as true diphtheria, altho in the 
former case mierobes (streptococei or Staphylococei) are 
determining (i.e., dominate the scene for the bacteriol- 
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ogist) which otherwise are present everywhere—hence, 
represent normal parasites, as it were, of the cavity of 
mouth, respectively of the skin. 

Let no objeetion be made, therefore, that the diagno- 
sis of diphtheria has now become more certain by the 
demand and the possibility of demonstrating the ‘‘spe- 
eifie’’ ' bacillus, quite apart from the fact that the deter- 
mination can not be accomplished as simply and rapidly 
as is generally believed, since, first, a negative result 
ofthe bacteriological examination is not a proof of the 
absence of the bacillus, which frequently does not develop 
' sufficiently or characteristically until after twenty hours 
(therefore, it takes at least twenty-four hours before a 
decision can be had), and, secondly, if the development 
fails to take place, the objection is not yet refuted that 
specimens of membrane taken from other parts might 
have given a positive result. To this is added that the 
perfection of the media—.e., their special fitness for a 
certain micro-organism—obscures the state of affairs, 
since such media impair the development of other, pos- 
sibly more important, forms, or they favor the develop- 
ment of one species at the cost of the others. 

Therefore, the assertion of the uncertainty of the 
former criteria and of the infallibility of the new form of 
diagnosis is one of the fallacies always employed by the 
seientifie or unscientific apostles of a method in order to 
influence public opinion in their favor. Buteven suppose 
—altho it is not admitted—that the fundaments of diag- 
nosis, altho not more reliable, still have become more 





ı We may now with satisfaction point to the fact that since the publication 
of this article the specifieity of the Löffler bacilli has been disputed by many 
other investigators, among others also in the publication written under the 
direction of Baumgarten. 
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uniform than formerly, this is not an acknowledgment 
that formerly we diagnostieated differently, utilized dif- 
ferent material, than we do now, and that for this reason 
the former and the present figures must not be com- 
pared, or are comparable only when the old prineiples 
of diagnosis would again be employed. 

Would any physician of the former period have dared 
to designate cases as diphtheria in which the throat was 
sound and the general condition undisturbed ? And yet 
this is done to-day. Was it perhaps customary formerly 
to differentiate strietly between scarlatinal diphtheria 
and diphtheria proper, and thereby to reduce the mortal- 
ity statistics of so-called true diphtheria by a consider- 
able percentage? Let it not be objected that formerly 
the deaths from scarlatinal diphtheria were added to the 
mortality group of scarlet fever; for that applies only to 
a small number of cases in which the affecetion of the 
skin could be determined with certainity, but not to the 
many cases in which the cutaneous eruption was absent. 
Was it customary formerly to place mild cases which 
possibly presented only one of the many throat phenom- 
ena at oncein the category of diphtheria? Were not 
many cases, just on account of the mild course, in spite 
of doubts entertained at first, rather looked upon as sim- 
ple inflammation of the throat, if for no other reason but 
not to be suspected of exaggeration and to alarm the 
patient and his relatives needlessiy? Now, however, it 
is dared to determine the disease with certainty on the 
first day—i.e., at once to render an important decision 
regarding the danger to the patient and his environ- 
ment; it is true, the power is also claimed to be able at 
once to reduce the danger to naught, since the infallible 
remedy is at hand. 
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It can not even be admitted, therefore, that the cer- 
tainty of a diagnosis has gained by the application of 
the new view-points or methods; only the certainty has 
been increased to recognize one distinet sign more posi- 
tively than formerly—i.e., the presence of a bacillus of 
allegedly special properties can be determined after the 
lapse of less time than was formerly the case. It corre- 
sponds about to the advantage offered to the superficial 
observer by the methods of thermometry, which certainly, 
in the hands of a careful physician, also admit of a fre- 
quently warranted conclusion regarding the duration 
and the course of the disease, altho I do not at all intend 
to identify the importance of this method with the mere 
determination of the presence of the bacillus of diph- 
theria in a particle of membrane of the mucous mem- 
brane, since this fact, in our opinion, does not furnish 
any support for abnormal processes in the organism, let 
alone for prognosis and therapy. 

According to the nosological importance, we must dif- 
ferentiate: 

(1) Aceidental micro-organisms, true (benign) parasites, 
ectosites, surface parasites. 
(2) Histosites (endosites), which are again divided into 
(a) Nosoparasites (according-to the designation 
of Liebreich)—.e., into the class of second- 
ary nox®, and 
(b) The directly pathogenie organisms, the class 
of primary nox®&. 
Before it is permissible, therefore, to express an opinion 
concerning the importance of microbes for the metabolia, 
to represent them as generator or signs of disease, the 
determination is required in every case whether the de- 
velopment of a certain form of bacteria is only an unes- 
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sential accompanying symptom, whether it is in any 
coordinate (symptomatic), or already in an essential 
(eausal) relation to the disease. In this determination 
it is a question of the second part of every scientific in- 
vestigation, of the logieal (deductive) utilization of the 
facts obtained inductively. 


To demonstrate this by as drastic an example as possible: 
The advent of the birds of passage coincides with the appear- 
ance of spring; but to conclude from their arrival that spring 
was really at hand, or that there could be no spring without 
the appearance of the birds, is wrong. The arrival or pres- 
ence of the birds is an accidental factor, since the birds of pas- 
sage may at one time fail to appear or arrive at another 
time much tooearly. The growing heat of the sun is possibly 
or probably the cause, certainly one of the most important 
signs, of the change which we designate as spring; that the 
plants growing in the open air become verdant is also an im- 
portant sign, inasmuch as the chlorophyll could not develop 
without the alterations which occur in the train of the 
change of the climatic conditions; but this is not the cause 
of the change. Thearrival of the birds, therefore, is of less 
importance to the diagnosis of spring than that the plants in 
the open air become verdant; both phenomena are in a cer- 
tain, but different, relation to the change in the conditions 
upon the surface of the earth. The former is an equal, coor- 
dinate, accidental factor, the second a subordinate (consecu- 
tive)one. The heat of the sun is scarcely in an etiological 
relation to the first, but surely to the second, phenomenon— 
i.e., the instinct of the birds to migrate can not possibly be 
due to the fact that the temperature becomes higher in a 
locality many hundreds of miles away from their abode; but 
the impulse to fly north usually becomes manifest at about 
the last-named moment. But that the plants become verdant 
in the open air indispensably requires sunlight, possibly also 
the heat of the sun. In how far this latter is the general 
cause of the change which we call spring, we are not able to 
judge; but it is certainly an important factor, after all. 
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Similar considerations apply to any form of experi- 
mental demonstration in the realm of biology, since it 
can, under the existing conditions, assume only analogous 
instances at best, but never homologous or even identical 
ones. The experiment holds good only for a given case; 
it does not admitofa far-reaching (analogical) conclusion: 
The belief that the same direetions and tensions (norms) 
of energy must be active in general conditions and 
everywhere as in special instances, that in the experi- 
ment and in the natural process the point in question 
were merely quantitative differences, very frequently 
causes the overestimation of experimental proofs. This 
mistake affects experimental science as against that of 
observation, inasmuch as the latter utilizes experiments 
merely for conclusions which nature draws in long 
periods of time and in large— yes, enormous— numbers. 


Cutting of the Gordian knot or the method of placing an 
egg upon its point by crushing the shell can impress only su- 
perficial minds; for to designate a forcible action—violence 
done to facts in order to bring about the final solution with- 
out laborious development—as the correct method and the 
result thus obtained as the solution of the problem testifies 
better than anything else how easily the human mind may 
be imposed upon by brutal facts, how great is the incapacity 
of the masses to differentiate between actual productions and 
mere assertions, how even indiscriminate striking which has 
nothing whatever in common with the solution of a problem, 
is nevertheless hailed as success and solution, whereas the 
attempt, or the advice, first to investigate thoroughly is 
never approved of, being considered an acknowledgment of 
momentary inability of mastering the problem. The impa- 
tient masses look for salvation in miracles and catastrophes; 
they expect of him who is to create an impression upon them 
that he directly interfere with the course of events, that he 
should disturb the quiet development of the latter, because 


| 
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they wish to see results, respectively conclusions and points 
of rest, and wish to reap before the soil is prepared. The 
profound saying, ‘‘ Nature does not advance by bounds and 
leaps,” is foreign and incomprehensible to them. 


Those investigators in the realm of medicine act in a 
similar manner who regard the complicated product of 
most heterogeneous reactive processes—i.e., of such as 
merely indicate any form of change of the equilibrium, 
and that of the real regulating processes which influence 
the equilibrium only in the sense of preserving the nor- 
mal condition, merely as a uniform action of defense, 
respectively as a process of regulation which should 
always be supported in this (presumed) direction. They 
endeavor, therefore, to influenee—still in the stage of de- 
velopment (i.e., of the struggle of the most various cur- 
rents which create the equilibrium )—a series of extraor- 
dinary phenomena, the outer expression of which is the 
pieture of disease, with one and the same remedy, at 
most with varying doses, and they even believe always 
to strike it correetly—i.e., they demand almost the same 
miracle as a person who expects that against every attack 
of the opponent he is always protected by the identical 
parry corresponding to the supposed lunge. Does the 
only specifie which we possess—viz., quinine—cure the 
severe form of malaria, respectively all forms of malaria ? 
Is even the most expert able to deeide in the majority of 
the cases whether the symptoms presented by a patient 


- suffering from diphtheria are signs of a reactive inhibi- 


tion (i.e., of the endeavors of the organism to restore the 
equilibrium), or whether they are abnormal irritations 
which are produced by the noxa, in which energy is 
wasted, therefore? Do we know whether the alarming 
symptom is an excess of regulation, the consequence of 
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most marked irritability to destruction and defense, or 
the yielding to the foreign irritations? Do we know 
whether the action of the organism is direeted at the 
destruction or elimination of a toxin (irritation), or 
merely at the reduction of the irritability to the same? 
The stage of ineubation—i.e., the possibility of ushering 
in the manifold forms of reaction—is almost absent in the 
experiment, owing to the intensity of the effect, and we 
are here dealing with the relatively simple processes, 
created by enormous irritations (products of microbes), 
of an acute form of intoxication, since the microbes can 
not become transformed into histoparasites until after 
the lapse of some time; hence, the radically different 
results of investigators in the laboratory and of observers 
at the bedside. 

Analogous fallacies—results, arisen in the laboratory, 
of the views regarding the simplicity of the solution of 
the most difficult biological problems—are offered to the 
experienced on every page of the history of medical 
science. The theory of the microbes represents one of 
the most conspicuous processes of this kind in the hands 
‚of hotspurs. If a micro-organism is merely a parasite 
which lives on waste, or, as a factor of symbiosis, is of at 
least equally as much advantage to the host as it harms 
him— most ofthe small living organisms vegetating upon 
the skin and upon the mucous membranes have this sig- 
nificanee—it is purely accidental; it may be entirely in- 
significant to the economy of the host. If it multiplies 
only under certain eonditions, perhaps like the benign 
oidieum albicans in inefficient care of the mouth by 
patients suffering from acute diseases or by convales- 
cents, like the pyococei in bedsores or the fungi which 
colonize in the pulmonary tissues in atelectasis of the 
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lungs, then it is a nosoparasite; for only a debilitated, 
diseased organism is capable of offering to it a suitable 
soil. If it exists in the blood, or if it has permanently 
lodged in the most important tissues, it is of itself a 
prominent sign because it demonstrates the weakness of 
the tissues. Yes, it may then even be the cause of the 
disease, in so far as certain injuries result only from its 
development; in these cases we may speak of histomy- 
cosis or hemomycosis (mierobiohemia, mycohemia). 

Types of these affeetions are: (a) Gonorrhea, suppura- 
tions, tubereulosis; (b) anthrax, relapsing fever, and, 
possibly, malaria. But, naturally, the difference be- 
tween histoparasites and nosoparasites (primarily and 
secondarily pathogenie microbes) is not as great as be- 
tween mere surface parasites and parasites of tissues. 
Hemomycosis (mycohemia) constitutes a great danger, in 
so far as the enemy has penetrated, after overcoming all 
barriers, as it were, into the innermost recesses of the 
fort; however, according to the importance of the affected 
tissue and according to the greater or lesser resistibility, 
histomycosis also represents a great danger (endocarditis, 
multiple foci of mierococei in the kidneys, ete.). Espe- 
cially dangerous is the transition from local to general 
mycosis (respectively toxemia), because it most strik- 
ingly demonstrates the Ina weakness of all possi- 
bilities of defense. 

The danger, therefore, so long as the special activity 
of all parasites against the elements of the normal organ- 
ism is not better shown than is the case at present, con- 
sists in the fact that—by any factor which diminishes 
the activity of the tissues or enhances that of the para- 
site—an ectosite becomes an endosite, respectively that 
an infection of the tissues is brought about by the prod- 
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ucts of mierobes. That is the reason why all findings of 
this form of parasitism are of diagnostic and pathogno- 
monie importance, altho it can not be denied that the 
local and general symptoms obtained by inspection, pal- 
pation, and by physical methods, as well as fever, etc., 
may also furnish quite as reliable, and sometimes even 
better, points. The demonstration of tubercle bacilli in 
the sputum is not as significant for the prognosis as the 
oceurrence of hectic fever or the demonstration of many 
disseminated foci, of the continuous increase of a cavity, 
of traces of bright red blood which render an early 
hemoptysis probable, of disturbances of appetite, loss 
of strength, high-graded anemia, etc. 

Therefore, the determination of the general condition 
—'in which the finding of tuberele bacilli is to be valued 
simply as a mere symptom which only in connection 
with the others may tip the scales of prognosis one way 
or the other—isthe aim and the basis of all endeavors at 
the bedside for a physician who does not consider his 
activity ended after he has established the name of the 
disease. The aim of a carefully examining physician, 
who does not intend to elassify but means to prevent and 
to cure, is not the diagnosis as catchword, but the sum 
total (resulting from the examination) of information 
regarding the conduct of the energetic and the finding 
(resulting from this determination of the form of activity) 
of the means to remedy the disturbances. Diognosis is 
not a selfish end, but a means; and only the endeavors 
made in diagnosis, which render it subservient to true 
medical purposes, are of value to the physieian, however 
the scientific determination may be of interest to the in- 
vestigator. 
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As previously emphasized, we can range the comma bacil- 
Zus only in the first group; it is accidental, ecto(para)site, 
not even nosoparasite. The tubercle bacillus is the more un- 
favorable to prognosis and therapy, the more positively a 
histomycosis or of a symbiosis with pyococci (combined his- 
tomycosis, mixed infection) can be demonstrated from the 
sputum and from the other symptoms of the pulmonary or 
general affection. 

The same significance is attached also to the gonococcus, 
which proves even by its presence in cells that wearedealing 
with a species of histoparasite. The question isonly whether 
here a common pyococcus is enabled, by special weakness of 
the tissue (predisposition to urethritis, a particular irritabil- 
ity of the mucous membrane), to maintain the persistent 
form of urethritis, or whether we are dealing with an espe- 
cially (primarily) active species which readily overcomes the 
resistance of the tissues. Clinical experiences and the diffi- 
eulty of culture—as is well known, cultivation of the gono- 
coccus requires special preparations—rendered the first 
assumption much more probable. The development of the 
microbe appears to presuppose a very particular facility of 
procuring nutritive material, so that only the most product- 
ive soil suffices; but it seems, on the other hand, that, after 
it has once become lodged, firmly established itself, as it were, 
it is unusually able to create for itself, by its products, so 
favorable conditions of further existence that it easily and 
for a considerable length of time places the affected tissues 
into an adequate form of irritation, a form of reaction which 
constitutes the tissuethe purveyor of nutritive material for 
theendosite, withoutleading to exhaustion (death of the tis- 
sue), to adaptation, or to the early expulsion of the invader. 

If under the influence of a noxa— which must not neces- 
sarily always be taken up directly by the digestive appa- 
ratus, but which may from the blood (absorption by the 
lymph channels or lungs) or by the route of the nerve tracts 
(nervous fever) cause an abnormal activity of the intestine— 
the lymph apparatus of the intestine are greatly irritated; if, 
we repeat, aconsiderable change of the internal (tissue) activ- 
ity of the intestine (weakness of the tissue metabolism) exists, 
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which, as will be admitted even by bacteriologists, may also 
be due to other causes than merely to bacteria and their prod- 
ucts, then benign microbes (for instance, bacterium coli or 
any species of cocci) may be very apt to become pathogenie 
(nosoparasites, endoparasites, respectively histoparasites), 
and add one or more new symptoms to the pathological piec- 
ture. In this sense, therefore, intestinal ulcers in enteric fever 
would be only a secondary symptom, the expression, respec- 
tively the consequence, of a special condition of irritation of 
the intestinal follicles, and in this manner it would be easiest 
to explain why only a few ulcers of the intestine are present 
in a great many severe cases of enteric fever, whereas many 
ulcers exist in others and shape the picture more to thatofan 
intestinal affection than one of a general disease (infectious 
disease). Here the original ectosite has become a histopara- 
site, respeciively endoparasite, and may, by its productsnow 
circulating in the blood, also become a general noxa—i.e., it 
may render the picture still more complicated, adding new 
features to the general disease. However, the histoparasite 
may also be only locally active, adding merely local charac- 
teristics to the picture. 

It follows from the above discussion that we do not wish to 
look upon the so-called infection in enteric feveralwaysasan 
intestinal infection (more correctly, an infection from the 
intestinal canal), althointestinal manifestations constitute a 
frequent and distinct feature of thepathologicalpicture, but 
naturally not the essence of the disease. In other words, in 
view of the still obscure etiology of enteric fever, wecan only 
say that the disturbances are often most distinetly manifest 
in the intestine, or that the mucous membrans of the intes- 
tine participates greatly in the reaction to the noxa (excre- 
tion). However, there are numerous casesin which the dis- 
turbances of the intestine remain entirely in the background, 
whereas thenervous and pulmonary symptoms are remark- 
ably conspicuous; a clinical fact which, with a certain justi- 
fication, has been utilized in assuming an infection from the 
lungs; forthe designation ‘ typhoid pneumonia ” may as well 
be the expression of localization as that of the etiological 
mechanism. 
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What, then, is gained with the demonstration of a so- 
_ called eharacteristie bacillus or coccus in excretions if 
the proof of its presence in the blood or in the tissues is 
not furnished? Nothing! What constitutes the proof 
that the microbium spunging outside of the organism 
is the cause or only a specific sign of the disease ? 
Since disease or a pathological process can be assumed 
only after the essential part of the metabolism shows 
ehanges—mere alteration of the function of an organ, & 
deviation from the average type of the activity of an 
organ, does not in itself constitute a disease ; since only 
that agent can be regarded as the active etiological fac- 
tor, which changes the essential (internal) labor, and as 
pathological symptom only the functional change which 
depends upon an abnormity of the internal labor—the 
disturbance of the tonus of the tissue—the finding of 
microbes in the excretions does not suffice to demonstrate 
the pathogenic importance of these germs, but to accom- 
plish this the proof is required that the parasite has be- 
come an irritant, an integral factor of the metabolism (a 
hemoparasite or a histoparasite). But this proof is 
usually lacking, and the miero-organism is stamped a 
generator of disease or an essential (pathognomonie) 
symptom solely by virtue of the following logie which, 

unfortunately, forms the basis ofthe majority of a 
logical deductions and of such significant interferences 
with individual and social life as are immediately based 
upon them with a great deal of boldness: 

Major proposition: I have not yet seen any case of cholera 
without comma baeillus (diphtheria without diphtheria 
baeillus, gonorrhea without gonococeus). 

Minor proposition: I call only those cases cholera in which 
the comma bacillus is found (diphtheria, those with the 
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diphtheria bacillus; gonorrhea, those with the gono- 
coccus)." 


Deduction: Cholera is caused by comma bacilli, diph- 
theria by diphtheria bacilli, gonorrhea by gonococei. 


Many an adherent of bacteriological theories, when outside 
of the most intimate specialistic-scientific spheres, will per- 
haps understand this remarkably naive form of bacterio- 
lögical logie still better when he is reminded that, apart from 
micro-organisms colonized in the blood, the quantity of the 
microbes is almost never in a recognizable relation to the 
severity of the disease or its course; that the individual cases 
may present absolutely the same picture to the most experi- 
enced physician, whether they show microbes of a certain 
form or not, since the patients succumb or recover under 
exactly the same manifestations, are attacked isolatedly or 
simultaneously with many fellow sufferers in a certain time 
relation which, naturally, does not furnish a sufficient scien- 
tifice proof for the assumption of an infection, altho it is 
always utilized for that purpose. 


If we wish to employ a simple formula and designate 
the disease (form of reaction) as function, respectively 
as product of the irritation (irritamentum) and of the 
irritability, respectively disposition, (P); if, therefore, 
IP=R, then, if Pis very slight, a maximum of I can, 
naturally, not be pathogenic, and, inversely, a minimum 


ı Hence, in the absence of the respective microbes, patients who die ina 
few hours under the classical picture of cholera, succumb to cholera nostras; 
patients presenting the typical clinical picture of severe diphtheria, die of 
some form of severe angina or of sepsis; individuals who for months show a 
marked purulent discharge from the urethra, with corresponding complica- 
tions, suffer, in the absence of gonococci, from a benign form of urethritis; 
but persons with healthy lungs, whose oral cavities or sputa show tubercle 
bacilli, are tuberculous. It is well known that persons in whom no sign of 
physical disturbances can be found are counted as suffering from cholera if 
comma bacilli can be demonstrated in the stools, ete. The experienced phy- 
sician, in all these cases, must make a different diagnosis and prognosis. 


BACTERIOLOGY, DIAGNOSIS, ETIOLOGY 309 


may call forth a great reaction if Pis very great. Since 
generally two factors determine immunity, respectively 
predisposition—namely, the capacity of destroying irri- 
tations, hence to react to the irritation with increased 
internal labor, thus rendering it harmless, and the ca- 
pacity of inhibition (i.e., to prevent, by reduction of 
irritability, the irritant to become at all manifest), the 
equation naturally beeomes more complicated ; for the 
pathologieal manifestations then have two forms —one 
characteristic of destructive activity (on the irritant), 
the other of defense. Both may accomplish the end and 
are manifestin the different phases of the disease (crisis, 
recovery, convalescence), as non-irritability or inten- 
sity of the reaction, as symptoms of inhibition or irri- 
tation. 

It is naturally very diffieult here to come to a decision 
in a therapeutic respect, since an organism defending 
itself chiefly by reduction of irritability (inhibition) can 
not be identified with one that defends itself with in- 
crease of all activities, especially the thermic, and since 
we do not possess any reliable eriteria to distinguish one 
form of reaction from the other. 

Intensity and rapidity of onset of abnormal manifesta- 
tions, therefore, are naturally not identical with severity 
of the disease (respectively with participation of the in- 
ternal part of the metabolia); it can only be the expres- 
sion of a particularly marked reaction, in a similar man- 
ner perhaps as powder and dynamite, upon the action 
of the same spark, will cause entirely different quantities 
of energy to become effective. In one word: Not the in- 
tensity, but the form and importance of the reaction determine 
medical judgment (of the activity); the (visible) labor 
must in some sense be appropriate, respectively the ex- 
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pression of endeavors appropriate to the preservation of 
the organism—i.e., must contribute to the restoration of 
the disturbed equilibrium. 

It is true, the intensity of the reaction may sometimes 
be only the expression of a particular intensity of the 
irritation; it may also indicate merely the promptitude 
and intensity of the measures of defense. The judgment 
of the physician is concerned only in the determination 
of these conditions—a decision which can not at once be 
rendered merely on the basis of the visible symptoms, 
of the external form of the reaction. As little, there- 
fore, as a weak reaction isa sign of an insufficient de- 
fense, as little is a conspieuous one a sure sign of resist- 
ibility. To determine the value of the reaction for 
prognosis and therapy, we must know, above all, the 
direction of the reaction, whether it is caused by inhi- 
bition or by irritation, whether it isa sign of a particu- 
larly marked activity to destroy the irritation or a sign 
of defense (of the endeavors to reduce irritability). In 
the latter case usually the weakest (visible) reaction is 
the best; in the former, the most intense. 

The art of medical prognosis and therapy hinges upon 
the diseernment of this point. Unfortunately, we have 
lately again arrived at the point of seeing only de- 
fensive measures in all symptoms of disease, which is 
quite as false as if we would regard them as purely 
mechanical (quantitative, automatic) reactions—i.e., 
processes which signify a wasting of energy, because the 
organism responds to extra-bodily irritations (processes 
of eausation in the tissues that are useless to activity) as 
it does to the essential regulatory tissue and organ irri- 
tations indispensable to activity. (Compare the ex- 
treme fluctuations in the theory of fever, which are 
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merely due to the fact that no difference is made between 
automatie [purely mechanical, quantitative], and appro- 
priate [qualitative] forms of reaction [funetions] —i.e., 
such as are advantageous to the continuance of the indi- 
vidual. ) 

Neither dare we at once look upon any and every ab- 
normal constituent of the dejeetions (hence, foreign 
bodies—e.g., bacilli, or any other unusual phenomenon, 
a so-called pathologieal symptom—i.e., the abnormal 
expression of one of several organs) as specific of an 
affeetion, as pathognomic, or even as identical with it (as 
ensis morbi). We dare not at once construe an etiolog- 
ical eonneetion between microbes and disease, even 
when a certain constancy of the manifestations particu- 
larly urges us to do so. Of course, a microbe may, as 
any other foreign and constant phenomenon, be in a 
logieal and mechanical sense the cause of a complex of 
symptoms which we designate as disease in general or as 
a Species of disease—characterized etiologically, or in 
some other manner speecifically; it may be, we say, the 
cause or an essential factor, but it must not necessarily 
beso. At any rate, the proof of this connection must 
be furnished in a different manner than was done so far, 
since in the method employed until now the possibility 
is not excluded that what is a consequence or an acci- 
dental external expression of a process is regarded asthe 
cause. j 

Not the presence of bacteria, but alone the abnormal 
forms of the reaction of the organism (of the tissuesand 
organs) can create what we call disease. Not he is 
sick in whom bacteria can be demonstrated in the oral or 
in any other cavity (for their number is legion), but he 
who, in his tissues or in the blood, harbors smallest or- 


312 PHYSICIAN VS. BACTERIOLOGIST 


ganisms which essentially change’ the economy of the 
body and permanently diminish activity. Therefore, 
not he is affeeted with diphtheria from the organs of 
whose throat a certain bacillus can be eultivated, but he 
whose pharyngeal or nasal mucous membrane is in the 
well-known manner swollen, infiltrated, covered with 
membranes, and inflamed, whose general condition pre- 
sents certain characteristic deviation from normal con- 
ditions. 

If we were to look upon the presence of bacteria as 
identical with disease (or even as the first stage, as a 
prelude, as it were), then we should regard every plum 
as decayed upon the surface of which fungi thrive visibly 
in large numbers, or every healthy individual who har- 
bors numerous pyo bacteria upon the skin or in the air 
passages (not in the tissues) as suffering from blood 
poisoning or as destined to become so. Then diagnosis, 
prognosis, and therapy—in short, the most diffieult per- 
formance of medical acuteness and of medical art—would 
no longer depend upon inspection of the patient and 
upon the diffieult judging of the condition of tissues, 
organs, and general strength, requiring the greatest care 
and experience, but merely upon the mieroscopical and 
bacteriologieal diagnosis of an investigator to whom the 
patient is of no significance—yes, who does not require 


1 Only he isill whose internal labor is in a disproportion to the external one, 
in whom the equilibrium of tensions, the constant relations between the tonic- 
ity of the organs and tissues, which we designate as average tonus, have been 
displaced in favor, respectively at the expense, of one of the factors concerned, 
so that the visible labor of the organs for displacement or tension of the 
masses, the extra-bodily (endosomatic or exosomatic) labor, is diminished, 
whereas the labor of the tissues is increased, or vice versa; a condition which 
must lead to a stagnation of activity, since the absorption of material depends 
upon the labor of the organs, the development (transformation) of energy upon 
the labor of the tissues. 
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any medical knowledge, or no more than a weather 
prophet who merely consults thermometer and barometer 
wants meteorologieal acquirements. 

This modern form of diagnosis, prognosis, and therapy 
in absentia or in partibus is an unsuspeceted comple- 
tion of the old saying that the half is more than the 
whole, since here not even an inspection of a large part 
of the body is required, but a partiele of an exceretion, 
which is not even a part of the body, suffices for a posi- 
tive opinion as to the condition of the whole body, the 
eondition of the forces of which, after all, should form 
the basis for diagnosis, prognosis, and therapy. 


In eonneetion with these discussions, it may not be 
out of place to say a few words regarding the theory of 
infection ; for, in our opinion, here also the situation has 
not become any clearer now, altho it appears to be so, 
because the observers, from the very beginning, gaze at 
the processes through the spectacles of a theory, or they 
draw conclusions of anology that are too far-reaching. 
Thus many a fallacious theory has for long periods at- 
tained the reputation of a well-founded truth. 

It is often thought possible to conelude with certainty 
from the successive affection of a number of members of 
one family upon an infection from case to case. But 
there is much to say in favor of the fact that here, too, 
we are often dealing merely with the expression of a re- 
action which varies, and hence does not manifest itself 
at the same moment to one and the same noxiousness 
(possibly eontinuing to act in diminishing intensity, or, 
upon the occurrence of a distinet affeetion of the last 
members, already extinet—early and retarded reaction). 
In those persons who are possessed of the greatest 
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predisposition (especially capable of reaction) prob- 
ably only the external disturbances which we erroneously 
designate as the onset of the disease oceur first, whereas 
the others show these phenomena—i.e., fall manifestly 
‚ Siek—only successively. As these phenomena must nat- 
“ urally have a previous history, as, therefore, the absence 
of visible manifestations (of thesymptoms produced only 
by changes of the extra-bodily labor) does not constitute 
a proof that the tissue energetie (the essential, internal, 
labor) might not have been considerably affeeted for 
quite a time, we can not, from the moment of manifest 
affeetion of adults, at once deduce the length of the 
period of inceubation, or, more correctly, determine solely 
from these data the moment of the first disturbance of 
the system (which may, but must not, lead to thespeeifie 
disease), all the less since very often it is not a question 
of an acute effect, but of an accumulation of the injuri- 
ous influences or of a gradual disturbance of the organ- 
ism, which in particular is fraught with danger (asthenie 
reaction). 

We can probably speak of an unquestioned infeetion 
only when, for instance, with the positively determined 
absence of endogenous typhoid-fever cases in a certain 
locality, the arrival from abroad of an individual who is 
already affected with manifest symptoms, or in whom the 
incubation stage of the disease has already developed 
(within the regular incubation period), is followed by 
affections of his immediate environments (of the nurses, 
but by no others). Even thenthe possibility of an acei- 
dental occurrence can not be excluded, but thisisso very 
improbable, according to human conceptions, that such 
well-determined cases may be looked upon as positive 
proof of the possibility of infeetion from case to case. 
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However, if even a few cases only of an identical affec- 
tion (typhoid fever, or other so-called infeetious diseases) 
have been observed in the same locality at the time of 
the arrival of the manifestly affected person, respectively 
of the person in the preliminary stages of the disease, or 
a short time previously, or if, simultaneously with the 
affeetion of the nurses, identical cases are determined in 
other localities, even then the apparently striking fact of 
the nurses or relatives being taken sick can no longer, in 
a scientifie sense, be utilized in demonstrating the infee- 
tion, respectively introduction; for in localities in which 
only one autochthonous affection of the same character 
oceurs, there exists also a possibility for every inhabitant 
to become affected. As probable as is the assumption 
that the patient’s nurses who became afflieted in the 
same manner were infected by him, still this condition 
can not be utilized with scientific certainty until all 
other possibilities have been excluded, and this is fre- 
quently not as easy as it appears, as, indeed, the theory 
of infection is almost as difficult asthe explanation ofthe 
fact that relatively only few of the combatants are struck 
down in a hail of bullets. 

Since we assume, only in consequence of many years of 
experience, regarding the influence of predisposition, that 
diseases are brought about much more rarely by direct 
transmission of toxins—respectively, microbes—than by 
gradual or sudden effects upon the activity of the body 
in consequence of changes of the external factors, of 
the vital conditions in the widest sense—especially of 
the finest eurrents propelling the smallest machines of 
the organism (the energetes), which, however, must not 
at all be identified with eleetrie ones—since, therefore, 
we consider transmission from case to case comparatively 
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rare, it seems to us that strict isolation of the patients in 
so-called infectious diseases is far less important than 
hygienic measures, eventually the removal of those not 
as yet affected. But even this step promises success 
only when the injurious influences have not acted yet or 
only for a short time (see above), and when the disease 
is not endemic—i.e., if the factors are active only locally, 
perhaps in one house (or a limited distriet), as is fre- 
quently seen in diphtheria, typhoid fever, cholera, ete. 
In the opposite case, naturally, danger can be avoided 
only by removing to a great distance from the infected 
locality, not by simple migration from one room or house 
to the other, in the same manner as we are safe from 
lightning only after we have left the zone of the storm. 
In other words, not the intercourse with the patient is 
dangerous in many cases, but the sojourn at a certain 
place, in which case it is not impossible that disease of 
many occeurring in the same rooms may enhance also the 
injurious influence of the place, either by exertions dur- 
ing the nursing of the sick, or by emotions, or as a result 
of an influence upon the atmosphere by exhalations. 
Even admitting the special pathogenesis of the mi- 
crobes in many cases—in part, it is true, solely with 
the supposition (seeabove) that the body had been pre- 
viously weakened by some form of influence or is keptin 
a condition of irritation (in short, becomes predisposed, 
induced, to react to microbes differently than was pre- 
viously the ecase)—it does not follow that we must admit 
disinfection to be appropriate or efficacious. If we 
assume, for instance, that a certain moisture ofthe walls, 
or exhalations of the soil, cause a disposition, maintain 
a certain condition of weakness, and that for this very 
reason a frequent development of angina or diphtheria 
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takes place—i.e., according to the bacteriological con- 
ception that pyococei or speeifie baeilli—introduced 
from somewhere or ubiquitous—now more readily mul- 
tiply, respectively colonize in the tissues, then, natu- 
rally, the removal of the inhabitants would be the 
radical prophylactie measure, but with a prospeet of 
permanent success only provided that, upon their return, 
they will find different' external conditions. Probably 
nobody will believe that pyococei or bacilli can be de- 
stroyed, since the hosts themselves are their carriers, 
and since the radical extermination of the parasites of 
the cavity of the mouth would be identical with the de- 
struction of the mucous membrane of the oral cavity. 
Even clinical investigation up to the present has fur- 
nished enough points that the röle of the microbes as 
primary generators of disease, and thus as a pathogno- 
monie sign in the true sense of the word, is of by far less 
importance than was assumed even by skeptical minds ; 
also that microbes can not play a very prominent part 
just in the most important infectious, or, more correctly, 
epidemic diseases (measles, smallpox, scarlatina, syphilis, 
etc. ), Since their presence can not be demonstrated, not- 
withstanding all the aids at our command. Hence, un- 
less we wish to assume that these microbes are not acces- 
"sible to any of our present culture methods, and that new 
ones must be found for them, then this fact must be con- 
sidered proof that microbes are not always the sole gen- 
erators of disease, and that infection may be brought 
about in some other manner—e.g., by exhalation of an 
active volatile albuminous body, or—in syphilis and gonor- 


! It happens frequently that children that are taken to another place to 
avoid infection, become affected immediately after return into the disinfected 
residence. 
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rhea—by some form of serum, the preparation of which 
requires only a living body, but no longer a microbe. 
Infection is possible as soon as a serum product is capa- 
ble of entering into another organism and of produeing 
abnormal reactions in the latter (inoculation). The ex- 
istence or continuance of diseases of this nature is no 
more wonderful than the fact that no more equivocal 
generation occurs under the present conditions. 

The questions, therefore, which are considered solved 
according to the opinion of bacteriologists, remain unan- 
swered in their fullest sense. Scarcely one of the many 
problems of etiology, predisposition, and prognosis is 
solved, and yet it is a most amazing condition of affairs 
that, overrating the certainty of the new standpoint, con- 
firmations of the correctness of the new views are no 
longer looked for, but endeavors are made even to utilize 
the theories of the causal importance of microbes which 
are not at all proved yet, or only in a very insufficient 
manner, as a touchstone for the correctness of the expe- 
rience of a thousand years. 


XXI 


OROTHERAPY 
I 


NO EXPERIENCED physician who is familiar with the 
changes of medical fashions and with the customary mis- 
leading, but still effective, demonstrations in the realm 
of therapeutics will for a moment doubt that orotherapy 
will have an all the shorter lease of life the greater are 
the hopes engendered by it in the minds of the contem- 
poraries. Altho, therefore, the verdiet regarding the 
value of this method may calmly be left to time, still 
this does not relieve us ofthe obligation of briefly form- 
ulating even now the objective scruples, arising from 
scientific and practical experience, against the method 
itself, and, above all, to protest against the manner of 
its introduction into practise. What is still to be 
_proved is already accepted as demonstrated, and a rem- 
edy which is yet to stand its fire ordeal in practise, and 
can have stood it only after years of trials, is lauded as 
a panacea because it is claimed to have acted success- 
fully under entirely insufficient conditions of test. ... . 
The point is already reached that the adherents of calm 
deliberation are accused of inhumanity because they do 
not consider therapeutie interference at any price justified, 
but only interference that is necessary, and because they 
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demand scientific guaranties for the efficaey of the rem- 
edy, which, naturally, can not be obtained, owing to the 
tests made at an accelerated pace and in the bustle of 
the market. 

Because some investigators believe, after many experi- 
ments on animals and some trials in human beings, that 
they have found a safe remedy against diphtheria, now 
healthy children are also to be submitted to this method 
by compulsion, as if every child of necessity would fall a 
prey to diphtheria, as if the affection of several children 
of the same family by this disease constituted the rule and the 
eure of the malady by the methods so far prevailing the ex- 
ception, or even an impossible event. 

Have we quite forgotten that the average mortality of 
diphtheria in private practise is scarcely 20 per cent. 
when we consider long periods and the fluctuations 
of the different epidemies and endemics, and that, if the 
doubtful cases of simple throat inflammation are counted 
in— which are permitted to figure as diphtheria only in 
therapeutie statistics or for other opportunistie reasons 
—it is still considerably less? Even the statisties of 
hospitals, which under ordinary conditions receive only 
the so-called severe cases, will probably show not more 
than from 40 to 50 per cent. of deaths. The percentage 
of mortality must naturally be considerably less if, as is 
customary to-day, not the characteristic membranes in 
the throat and other organie disturbances, but the diph- 
theria bacillus is looked upon as the basis for decision, 
leaving scarlatinal diphtheria, which is caused by other 
microbes, and which otherwise furnishes an essential 
part of the severe cases, completely out of eonsideration, 
because here the serum is not effective. 

Gratifying as it is to the philanthropist to observe 
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that an appeal to humanity opens not only the hearts 
but also the purses, it should be borne in mind that the 
introduction of this heterogeneous view-point for scien- 
tifie examination ereates a forced condition for the 
patient, for his relatives, and for the physician, than 
worse nothing can be imagined. Such a forced measure 
to treat all cases alike after a certain method, without 
distinetion of the individual case, we might possibly con- 
sider justifiable from our standpoint if the method had 
stood the test of time, if, above all, its harmlessness had 
been demonstrated, and if the catehword ‘‘diagnosis’’ 
were identical with the actual recognition of the processes 
in the organism. 

However, these requirements have not at all been 
complied with in the case in question, and for this reason 
let us attempt to put ourselves into the position of the 
relatives of a child affected with an inflammation of the 
throat, and into the position of the physieian who, even 
with the greatest experience and upon the most careful 
examination, can not for the time being decide whether 
diphtheria or a benign inflammation of the throat be 
present. Asa conscientious man, he confronts an unsol- 
uble enigma, since consideration for the anxious parents 


.who look upon the serum as the only and allegedly cer- 


tain remedy to save their threatened children, urges him 
to accede, or to agree to an opportunistie diagnosis and 
therapy which burdens his conscience with a grave 
responsibility. 

If he does not inject, because he is convinced that the 
case is a simple inflammation of the throat, he will un- 
doubtedly be always accused—in case diphtheria should 
develop, as happens so often in doubtful cases, and take 
a fatal course—of having recognized the danger too late. 


322 PHYSICIAN VS. BACTERIOLOGIST 


But if he does inject, to escape this reproach or being 
misled by his own anxiety, even in doubtful and simple 
cases, then he renders himself guilty of a deception in 
that he aids in establishing and furthering the eflieaey 
of a remedy in cases in which no proof whatever of this 
efficacy is furnished. 

Objeetion will now at once be raised that this falsify- 
ing of statisties does not signify anything in comparison 
to the advantage accruing from the saving of a few pa- 
tients injeeted in proper time and possibly saved by this 
injection; but we must, on the basis of our convietion, 
contradict this very objection, above all. If the adher- 
ents of orotherapy, who among themselves even are not 
quite in accord as yet regarding the value of their own 
preparations, maintain that the injeetion is absolutely 
harmless, they show with this contention merely a pecul- 
jiar misjudging of the situation, and again prove how 
wrong it is to apply the conditions of the experiment to 
the state of affairs at the bedside. 

Bacteriology is bound to arrive at wrong conclusions 
by the very fact that it places man upon the same foot- 
ing with experimental animals and dead nutritive soil 
(of the cultivation apparatus)—.e., in that it almost en- 
tirely eliminates the individual peculiarities of the organ- 
ism by application of most intense irritations and setting 
aside of all proteetive arrangements (injection of large 
quantities of pure eulturesinto the blood). Bacteriology 
can not, like the physician at the bedside, reckon with 
the changes in the course and the continually new com- 
binations of the infectious disease, but it is able to utilize 
as the object of its studies and as a basis of its deductions 
only the uniform picture ofthe injection disease (the flood- 
ing of the organism with mierobes and their products). 
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Therefore, the result of experimental investigations is 
the perplexing fact that animals poisoned by injection 
not only become affected in an equal manner throughout, 
and, without treatment, die, but without exception they 
are eured with one dose of a (or, more correctly, the) 
remedy which is measured merely according to the body 
weight. Observation at the bedside, on the other hand, 
eontinually surprises even experienced physicians by 
the diversity of the manifestations of the pathologieal 
process and by remarkable facts which explain in par- 
tieular the extraordinary significance of individual con- 
ditions in reference to the therapy to be adopted. In 
situations, therefore, in which even the fundaments of 
observation are so very different, particular care should 
be taken regarding concelusions, and we should endeavor 
to refrain from the utilization of unfounded, because ex- 
aggerated, conclusions from analogy as the basis of our 
medical actions. 

We know of no efficacious remedy which, analogous to 
the substances employed in the animal experiment as 
curative potencies, could be used in the same manner in 
all human beings without deleterious by-effects. Pos- 
sibly fifty persons of one hundred possess the same sus- 
ceptibility, whereas, unquestionably, the most varying 
 degrees of susceptibility prevail among the remaining 
fifty, and if among these fifty are even five only who 
react to a remedy in an unexpected form (i.e., with dis- 
agreeable or dangerous symptoms), a physician assumes 
not asmall responsibility who incorporates such aremedy 
into the organism without urgent cause—especially into 
the infantile organism, for which it does not eonstitute a 
remedy, but a severe danger. 

All these considerations apply in a special measure to 
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orotherapy, because here a foreign, energetically acting, 
albuminous body reaches the interior of the body in the 
most direct manner, taking it unawares, as it were, with 
evasion of all protective apparatus. The danger of an 
injurious effect, therefore, is especially imminent, and it 
is not excluded if the injurious consequences do not occeur 
immediately. The harmful effect need, for the moment, 
not be conspieuous at all; it may take weeks, months— 
yes, even years—until the first manifestations of an injury 
of the body become plainly noticeable. Itis well known 
that in a number of particularly severe infectious dis- 
eases the disturbances do not take place for weeks— yes, 
months; after the introduction of the infective substance 
they may recur for several years, and finally lead to a 
rapid decline. 

Many of the remedies in use to-day, in their permis- 
sible maximal doses, are harmless for the majority of 
adults ; nevertheless, a physieian will observe great care 
before administering to every adult, let alone to the deli- 
cate organism of a child, the permitted maximal dose at 
the first time, before having satisfied himself of the indi- 
vidual (average) susceptibility to the remedy. How 
many persons have been greatly injured by antipyrin 
and salicylate preparations—under some eireumstances 
most beneficent remedies—because the individual sus- 
ceptibility had not been considered! Should healing 
serum alone establish an exception to these experiences, 
and be harmless in all individuals and in all degrees of 
sickness in the same first dose? At any rate, the funda- 
ments of orotherapy betray the same misjudging of 
all previous experience at the bedside, and the under- 
rating of individuality, as the original Koch method, the 
treatment of tubereulosis with tubereulin, the failure of 
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which for the same reason could not be doubtful to the 
experienced physician from the very beginning. 

It appears, above all, therefore, that the dose of the 
serum hitherto recommended is very large, and, even 
altho up to now no immediate harmful effect of these 
large doses has been noted, it should at least, be consid- 
ered that the serum is derived from horses which prob- 
ably do not represent the most costly and most valuable 
examples of their tribe. But even if only healthy 
animals are selected, it isprobably safe to assume that, 
in the carrying out of their oceupation as preparers of 
the Iymph, their health will not be permanently pre- 
served, since before they are thoroughly immunized they 
must pass through repeated attacks of a severe infeetion 
or injection disease, and, besides, are in a stage of con- 
valescence, or, after their full recovery — if immunization 
and recovery may be placed upon an equal footing— 
are weakened by persistent bloodletting. What would be 
thought of a vaccinating physieian who takes Iymph 
of a child just recovered from a most severe attack of 
diphtheria and under the influence of repeated venesec- 
tions? 

Hence, it would be important, above all, to know how 
the nutritive condition, the strength, and the length of 
‘ life of the purveyors of serum will be in the future. 
This statistical report would be vastly more important 
than the daily bulletins from hospitals or from private 
practise, furnishing the astonishing statement that once 
again a patient suffering from severe diphtheria had re- 
covered under the application of the serum, just as if 
the cure of most severe cases had not been observed be- 
fore. It should be considered, further, that the protect- 
ive agency of the remedy, as may be gathered from 
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theoretical reasons and as is admitted also by its adher- 
ents, can, in the most favorable case, extend only over a 
few weeks. Would it be possible that a child who, in 
the course of a year, has half a dozen attacks of inflam- 
mation of the throat, should be inoculated as many times ? 
Is it believed that this repeated inoculation would 
proceed without harm? Furthermore, is diphtheriathe 
only disease by which children are endangered, and how 
are we to act if remedies obtained in the same man- 
ner are recommended with the same enthusiasm against 
the other diseases? Will it then be necessary, in a 
family the children of which have simultaneously scar- 
latina, measles, and diphtheria, that all three remedies 
be employed at once? We shall not dwell upon these 
questions any longer, but we believe that it would prob- 
ably be better in doubtful cases to let nature help 
itself, and, by hardening and strengthening of the organ- 
ism, to create a natural protection, not against the dis- 
ease, but against the lasting influence of the noxa once 
taken up. 

It is not any more possible to prevent the affeetion of - 
single individuals as it is possible to avoid wounds by 
shots in war. This can not often enough be emphasized, 
since we are, after all, dependent upon the outer world, 
‘and can not— probably to our own benefit — hermeti- 
cally seclude ourselves. But it is not doubtful that 
an otherwise strong and healthy body not injured by 
treatment is better able to overcome even dangerous 
wounds than one that has been weakened. From this it 
follows that the doctrine preached by the true hygienists 
of all times that not the fear of infeetion and external 
influences, bacteriophobia and effemination, is the goal 
to be aimed at, but strengthening of the organism and 
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adaptation to the most various conditions of life, which 
also include pathogenic influences. 

Therefore, we arrive at the conelusion reached by us 
in several previous articles that a prophylactie treatment 
by inoculation is possible, it is true, but uncertain and of 
short duration, and that it must carry more harm than 
good in its train, since we are not familiar with the cor- 
rect time nor the proper object for its employment, nor 
yet the injurious effeets that it carries with it in other 
directions. But since, fortunately, only a fraetion of the 
children suceumb to infeetion by diphtheria—and in by 
far the majority of families only one child becomes 
affected —and since of this fraction again only a small 
portion falls a prey to the epidemic—for, as is well- 
known, extent and intensity of the various epidemics are 
very different—we must not, in order to protect a few 
individuals with a degree of possibility, expose all 
humanity to the influence of a remedy the curative 
action of which is not less subject to doubt than its 
harmlessness. 

If it is further considered that a severe general disease 
is often the consequence of common (smallpox) inocula- 
tion, in which only a minimum of lymph of healthy calves 
is introduced, may we then be certain that two hundred 
or three hundred times the quantity of the serum of amemic 
horses, which have repeatedly passed through severe attacks of 


ı William H. Welch, the well-known Professor of Pathology in Johns Hopkins 
University, states in a very remarkable article (*‘ Bacteriological Investigations 
of Diphtheria in the United States,’ The American Journal of the Medical 
Sciences, October, 1894) that, in a series of 113 connected cases of pseudo-diph- 
theria observed in 100 families, only in nine cases more ‚than one case occurred 
in one family, whereas a group of 70 cases of true diphtheria affecting 50 fam- 
ilies sıowed more than one case only in thirteen instances. (Pseudo-diphtheria 
is distinguished from true diphtheria with which it has the clinical symptoms 
in common, only in that the Löffler bacillus is absent.) 
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poisoning by injection of the diphtheria bacillus and its prod- 
ucts, ewerts only a favorable effect ? 

We have here mentioned only some of the objections 
which should be qualified to dampen the enthusiasm re- 
garding the new method; a second group is evolved from 
the eriticism of the proofs concerning the efficacy of the 
new method. 


II 


How is it with the healing action of the inoculation in 
cases of the disease already being developed —i.e., 
demonstrable to our observation? It is probably plain 
even to every layman that a disease which is already 
distinetly characterized by a number of symptoms, by 
distinet general manifestations and tissue changes, must 
possess a previous history. It is safe to assume that a 
great chain of processes had developed in the organism 
a shorter or longer time before the outbreak of the dis- 
ease, Or, more correctly, before the symptoms that we are 
capable of observing become manifest (hence, even before 
the stage of so-called incubation). 

However, if a whole series of processes has already 
been called forth which, even independent of the first 
process ofliberation, continue to exist and to act, the 
conditions for the possibility of an influeneing and res- 
toration of the former state, hence for real treatment, 
naturally show a phase that is different from the previ- 
ously mentioned method, the protection by inoculation, 
the nature of which consists, after all, only in the pre- 
vention of infeetion. It is intended, by the introduction 
of minimal quantities of the inoculation virus—a sub- 
stance related to the generator of the disease, which is 
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modified in a certain manner but is foreign to the body 
—to frustrate the subsequent influencing of the body by 
stronger irritations of the same kind, perhaps similarly 
to a body gradually habituated to the effects of cold 
(hardened) after a certain period of adaptation becom- 
ing insusceptible to very considerable changes of the 
temperature. 

Asa proteetive remedy (before the affeetion) a mini- 
mal dose of the Iymph may be efficacious, whereas in a 
diseased body—hence, already under the influence of 
maximal irritations of the same origin—antidotes must 
naturally be administered in much larger doses, quite 
apart from the fact that, as previously stated, entirely 
different conditions have been created, and points of 
attack for therapeutic measures, after the affection has 
once taken place. But how, the question arises, shall 
the relatively small quantity of horse serum—i.e., small 
only in proportion to the quantity of its own serum— act 
euratively, since the infected body, which has passed 
through a similar process—only under much more favor- 
able conditions—as the animal furnishing the serum, is 
not capable of forming from its own serum, under the 
influence of the same carrier of infection, the healing 
potency in sufficient quantity ? 

Accordingly, the trend of thought of the orothera- 
peutist with reference to this point is as follows: Where- 
as a great portion of those that are affected finally 
develop their own serum and become saved thereby, 
another portion is able to accomplish this only with dif- 
fieulty or not at all, and, therefore, unquestionably re- 
quires the support rendered by the inoculation remedy, 
either in that this in itself represents the antidote or in 
that it qualifies the diseased body to produce the same. 
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But since upon the amount of susceptibility of the 
patient and upon the severity of the changes in the 
economy of the body manifested by the affeetion depend 
the possibility, certainty, and form of our interferences, 
and since we are unable to know the category of cases to 
which a person belongs who is already affected, it is 
safer to make the injection in every instance with the 
same large dose as early as possible. 

This theoretically correct deduction resulted, there- 
fore, in the apparently justified demand to inject the 
serum as early as possible—if practicable, on the first day 
of the disease. However, this demand withdraws from 
the examining physician, in the present state of our 
knowledge, the safe footing for judging the case; a method 
that is efficacious only under such conditions loses all 
characteristics of a remedy and is from the very begin- 
ning stamped a (prophylactie) inoculation protective, 
and, in the hands of enthusiastie therapeutists, a mirac- 
ulous remedy (cure-all). 

A rapid and convineing determination of the value of 
an inoculation protective is absolutely impossible; it is 
feasible only after years of testing over very much ex- 
tended territory and under all conditions, to exelude 
every accident and to deduce the efficacy of the remedy 
from the distinet, constant decrease of the mortality and 
morbidity of diphtheria during along period. The fa- 
vorable results of the moment are entirely without sig- 
nificance for this purpose, as here success must be 
weighed, not counted. Ten favorable results are not 
equivalent to one unfavorable one. For the former have 
probably been accidental, since the severity of the case 
ean not be estimated at the onset, and because untreat- 
ed cases were in the majority; but an unfavorable 
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termination shows the limits ofthe efficacy ofthe method 
with certainty, whether it is a question of insuflieient 
proteetion by inoculation or of deficient curative action. 
There is no foundation for the contention that one case 
of diphtheria is bound to be followed by further cases in 
the same family or in the neighborhood; who, then, will 
be bold enough to maintain that nothing but inoculation 
under these eircumstances had protected the relatives 
from the affection ? 

But the diffieulty of demonstrating therapeutie deter- 
minations, on the other hand, can not be estimated t00 
highly, either; for the intensity of the phenomena is 
neither proportional to the severity of the disease itself, 
since a great many of the internal disturbances remain 
hidden from us, nor do the visible and apparently threat- 
ening manifestations always continue to develop in a 
corresponding manner. Besides, a certain form and in- 
tensity of the clinical symptoms may be produced by 
quite heterogeneous causes—the condition in true diph- 
theria, allegedly alone curable by serum, is, in our expe- 
rience, in many cases exactly the same as in scarlatinal 
diphtheria, which is caused by entirely different mierobes; 
and apparently equal, even mild, phenomena at one time 
carry with them the conditions for the continuance of the 
process, at others even the conditions for retrogression 
(eure). 

Any one who employs a certain method in every case 
of fever, without considering the fact that many febrile 
eonditions last but one day— yes, even only a few hours— 
will be able, in the eyes of the believing, to record great 
theurapetie results, it is true, but seientifically he has 
not proven anything regarding the efficacy of his method. 
At any rate, he blunders against the first prineiple of 
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medical activity not to interfere without urgency, since 
unnecessary interference is often harmful, or may some- 
times counteract the natural efforts at eure in the or- 
ganism. 

To inaugurate treatment on the first or second day of 
the affection means, therefore, to take a leap into dark- 
ness, and to treat indistinet and often insignificant, rap- 
idly passing disturbances with the same energetie rem- 
edies as well-developed, lasting, pathological symptoms. 
But under no considerations must a remedy be regarded 
as indifferent, to which such great efficacy in marked 
disturbances in the body is attributed, and which un- 
doubtedly possesses the quality of a great irritant. It 
is probably quite safe to assume that the superfluous 
employment—i.e., undertaken in an organism that is not 
infected—of larger quantities of the inoculation virus—a 
substance, therefore, which is claimed to be capable of 
neutralizing the action of large amounts of generators of 
infeetion and of their produets—will be capable of 
exerting similar disturbance equivalent to that of the 
infection itself, altho, as it were, inan opposite direetion. 

The difference between the elements causing the pro- 
tection by inoculation and those which are regarded as 
remedies against diseases, as well as the conditions to be 
fulfilled by an inoculation or a therapeutie means, may 
be illustrated by an example simple enough to be ap- 
preciated even by laymen. As is well known, fire and 
water have opposite effects; hence, water may be looked 
upon as a protective means against conflagration, and 
also as a curative means in cases of inflammation. 
We all know that it is easy to guard a combustible 
article—such as paper, for instance—against igniting; 
but it is difieult— yes, impossible—to subdue, with the 
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same, and even with a larger, quantity of water, an 
inflammation once started or ragingin the deeper layers. 
Altho, after the lapse of some time and by the employ- 
ment of relatively large amount of water, the fire may be 
smothered, theinflammation subdued, this is notsuffieient 
to preserve the inflamed substance, since a great deal 
of the material is already destroyed or greatly changed. 

Here we have a far-reaching analogy to the three pos- 
sible forms of therapy: proteetion from disease, abortive 
treatment, treatment of the well-developed disease— 
analogies which would be complete were it not for the 
processes constituted somewhat differently by the pecul- 
iar form of combustion in the organism (slow combus- 
tion, according to M. Traube), and by the regenerative 
power ofthe body. The organism, namely, is capable of 
equalizing even considerable visible changes; of retrans- 
forming, as it were, into normal material the parts only 
singed; it is true, those that are charred entirely even 
the organism can not restore, but it can partly replace 
them by new formations. 

We are capable, therefore, of conferring upon the body 
some form of undoubtedly brief protection by inocula- 
tion, in the same manner as combustible material may, 
for a brief period of time, be rendered fireproof by 
sprinkling with water. However, not every substance 
will bear sprinkling, or even frequent moistening, with 
water without being severely injured, and in the same 
manner will inoculation not protect all persons who are 
vaceinated, or even permanently guard them against dis- 
ease; in fact, it will be fraught with more or less danger 
to many. (Water, under certain conditions, may even 
serve to intensify the firebrand, as will be readily seen 
when a certain amount of it is thrown on burning coal. ) 
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We are further capable, also, of readily subduing a 
conflagration so long as it is localized to the surface; we 
are generally in a position of controlling an affeetion so 
long as no change in the tissues has taken place, so long 
as the irritation has not taken a firm hold. Water is 
not capable, after the fire has been subdued, of restoring 
the former (normal) condition—i.e., of rendering the 
original state to the material; hence, it is not a remedy 
in the proper sense, but only a means to prevent the 
liberation of certain changes and to restriet the intensity 
of the influence. But healing means not only to subdue 
the fire, but to restore the former condition to the sub- 
stratum, which in a certain manner had been changed 
by the process of inflammation. 

The best example of such a disease in which the real 
tissues of the body, the less accessible parts, are not yet 
affected is offered by the milder forms of malaria, and 
hence this instance is always quoted when an era of 
specifie and prophylactie (inoculation) therapy looms 
into view. 

The conclusion that, as we possess in our pharma- 
copeia an efficacious remedy against malaria (viz., 
quinine), also a specific—i.e., operative in every in- 
stanee—inoculation remedy might be found can be met 
by the following objeetions: 

(1) The generator of malaria is distinguished from all 
known pathogenie agents, in that it causes changes of 
the tissues to oceur conspicuously late, owing to its 
localization in the blood or in the spleen. This is the 
reason why malaria is readily curable, or accessible to 
therapeutic measures, even after having existed for many 
months. 

(2) Quinine is effective only in the milder forms of 
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malaria, in which changes of tissue in the true sense of 
the word have not occurred yet. 

(3) The dose of the drug varies according to the in- 
dividual. 

(4) Quinine, looked upon as an irritant of the body, 
is disproportionally weaker than an albuminous sub- 
stance originating in a foreign body. 

(5) The deleterious effect, or the eventual idiosynerasy 
to quinine, is essentially lessened by its absorption from 
the stomach; hence, is able to exert a much more inferior 
irritation than if it were incorporated through the blood. 

The above comparison evinces the differences between 
remedies in form of inoculation and other remedies, and 
also that the points of attack and the aims of both are 
different. It is further evident that protection by in- 
oculation is possible upon application of most minute 
quantities of a certain remedy, but that every protection 
by inoceulation is fraught with danger which is the 
greater the less the inoculated person is predisposed to 
a certain form of infection, and the more susceptible, 
therefore, he will probably be to an irritation acting in 
the opposite direction. It will also be conceivable that 
the cure of fully developed disease can not be accom- 
plished even with much larger quantities of the sub- 


 stance acting as protective agency, because it is no 


longer a question simply of destruction of the causes. 
The infeetion, even before the pathological pieture is 
well developed, has called forth a chain of processes 
which, once present, can not be removed by agencies act- 
ing in a direction opposite to the first cause, but only by 
qualitatively different influences to. be determined in 
every individual instance; hence, a substance can act as 
a true antidote only so long as the pathogenie element 
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has not yet liberated that form of changed reaction 
which, under all influences, is peceuliar to the individual. 
Magnetized iron can not be demagnetized by magnetism 
of the same or of the opposite form ; and even if the 
action of the acid may be neutralized in that an alkaline 
substance is speedily brought in contact with the affeeted 
point, this holds good only for that brief period of time 
during which the acid has not as yet called forth an 
essential change of substance by transposition of the 
parts and by other combinations. 

This is not the place to enlarge further upon these eom- 
parisons and to show how the unsecurity of the theory 
of the towins or antitoxins '—the latter barbarously desig- 
nated ‘‘antibodies’’— which forms the basis of modern 
inoculation therapy. The doctrine of poisons and anti- 
dotes has always played a prominent part in medicine 
without ever leading to the discovery of the nature of an 
antidote and when a substance may be active as such. 
Neutralization in a chemical'sense can be spoken of only 
with reference to the test-tube, but not in connection 
with the human body (or only under certain conditions 
—i.e., upon a superficial and temporary action). It is 
true, so soon as chemically acting substances (such as 
acids) have formed combinations with the components 
of the body, they may be separated by equally powerful 

ı If the modern theory of the formation of curative antitoxins (antidotes) 
through the action of the toxins really possesses the significance attributed to 
it, it follows that the serum of the alcoholic or of the morphinist must be one 
of the best remedies against alcoholism or morphinism. Possibly we may live 
to see such a method of treatment call a halt to the ravages created by these 
two aberrations. The point in question would then only be which animal 
species would be the best purveyors of serum, or whether it would become 
necessary to reara few specimens of alcoholics or morphinists, to be on the 
safe side, in order to cultivate and obtain the serum. This sarcastic prophesy 


has come true (to our sorrow) in that, according to the reports in the daily 
press, a serum against drunkenness has actually been recommended. 
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substances (alkalis) possessed of the opposite qualities, 
but the peculiar susceptible (most labile) equilibrium of 
the parts characterizing the machine of the organism 
willin every instance be permanently disturbed under 
so marked influences, so that neutralization can not by 
any means be considered equivalent to a restoration of 
the normal condition or even to a diminution of the 
disturbances. 

But if in infeetion and also in protection by inocula- 
tion we are dealing besides with chemical effeets, with 
agencies also which we designate as mechanical ones 
(hence, with stimulation of special forms of motion and 
vibration in the most minute parts of organic tissue), then 
we can no longer speak of a successful action of chemical 
neutralization, because the more marked movements of 
the parts, once ushered in in one direetion, at once calls 
forth further changes, the extent and direction of which 
are unknown to us; conditions, therefore, the influencing 
of which in the direction known to us—hence, the one 
which we are alone intent upon attaining—is, to say the 
least, doubtful. 


1008 


We must forego the further elueidation of the fact that 
protection by inoculation and recovery (artificial or nat- 
urally acquired immunity) can not—at least, not prima- 
rily—depend upon the formation of certain chemical 
bodies influeneing the organism in an opposite direction 
or even neutralizing one another, but that immunization 
is based upon the same physico-physiological process as 
are the numerous other phenomena pertaining to the 
domain of adaptation or practise. The capacity of an 
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organ to adapt itself—i.e., to accomplish, according to 
eircumstances, the minimum or maximum of external 
or internal labor under the influence of certain effects 
represented by the outer world—constitutes the main 
condition of persistence in the struggle for existence. 
Daily experience demonstrates the full significance of 
this factor in the methods of hardening against external 
influences, and in the rational training of sport-loving 
humanity. The farmer and the mountaineer with im- 
punity expose themselves to harmful influences which 
would unfailingly cause severe catarrhs to the dwellers 
in eities and to the stay-at-homes. The practised gym- 
nast is able to master tasks, the solution of which would 
expose the tyro to the greatest dangers. Every one 
knows that the muscles of a weakling who attempts to 
lift a heavy load may be seriously injured without the 
formation of a pernieious substance (toxin). It is also 
well known that gradual, rationally increased demands 
may enable even weak muscles to perform a considerable 
task, without the formation of a substance thatactsin an 
opposite direction (antitoxin) coming into play. 

All these considerations are meant to evolve the theory 
that adaptation to certain irritations must be promoted, 
above all, by an increase of the physiological capaecities, 
and that a remedy or an agent of inoculation may occa- 
sionally, it is true, afford protection from the pernieious 
influences of powers acting suddenly and in abnormal 
quantities (in whatever form they may be manifest), but 
that this proteetion is uncertain, whereas the frequent 
repetition of such aggressions is bound to result atlastin 
the destruction even of a well-organized body. 

Let it not be quoted that an exhausted and weak indi- 
vidual is capacitated to renewed activity by the admin- 
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istration of more intense irritations (also aimed at by in- 
oculation )—for instance, by a large dose of aleohol—and 
that he is enabled to attain the result he is striving for, 
the aim of his exertions, and, with it, his preservation; 
for the conditions here are entirely different, since it is 
merely a question of only one performance. But the 
dangers from which inoculation proteets must be over- 
come more than once, the body being constantly sur- 
rounded by them. Even he who knows the advantage 
of a large dose of alcohol will not advise the frequent 
repetition of this remedy which, besides, answers its 
purpose only when the aim is nearly reached, or, to 
carry the comparison still further, when cure is not 
difhieult. 

Modern orotherapy which, after the conspicuous fail- 
ures of anti-bacterial (mierobiecide) therapy and of the 
Koch method, again begins a new triumphal procession 
through the realm of statisties, is therefore built only 
upon the neglect of the significance of individuality and 
upon the misjudging of the essence of disease and cure ; 
for it identifies the conditions of animal experiments with 
those of disease and confuses the possible—but not 
always efficaeious or even beneficial— preventivetherapy 


‚(inoeulation) with the possibility of influeneing patho- 


logieal conditions, the changed forms of reaction of the 
tissue oceurring only after continued action of the 
irritant. 

According to our opinion, the various forms of inflam- 
mation of the throat are differentiated regarding the dan- 
ger of the condition less by the nature of the irritant, the | 
species of the so-called pathogenie agent, than by the 
extent and form of the reaction of the affected tissue. 
Only streptoeocei or pyococei are present, for instance, 
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in scarlatinal diphtheria, but the cause of the affeetion 
is not any more favorable than that ofspecifie diphtheria. 
But as the same microbes are found also in simple, be- 
nign, inflammation of the throat, the benign or malign 
character of the disease can mostly be due only to the 
capacity of resistance of the tissues, to the so-called pre- 
disposition of the affeeted individuals. 

The new treatment of diphtheria, in reality sister to 
much-slandered homeopathy, supposed to be especially 
effective in cases which are treated on the first day—i.e., 
at a time when the clinical symptoms do not yet permit 
of a positive diagnosis between benign inflammation of 
the throat' (amygdalitis) and diphtheria, when, there- 
fore, the diagnosis can be based solely upon the presence 
of the specifie bacillus. However, such a conelusion can 
be declared justifiable only if the mere presence of diph- 
therie bacilli were identical with the condition of being 
affected by diphtheria, or if the finding of the bacilli 
would furnish even the slightest eriteria for the severity 
of the process. But, as a matter of fact, only the well- 
developed tissue changes, or general manifestations are 
the sure signs of a disturbance—i.e., of the action of an 
irritant having taken place upon the tissues, and, there- 
fore, they are to a certain degree the direct expression of 
the severity of the disease. 

But, in a peculiar misjudging of the conceptions of 
cause and effeet, and in far-reaching yielding to the 
modern trend of diagnosis which does not strive for a 
recognition of the eonnection of the manifestations, but 
is satisfied with a catehword, to-day cases are designated 
as diphtheria in which bacilli are present without dis- 
turbance of tissue; and thus, as stated before, the hy- 
pothetical generators are confused with the true cause, 
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and the cause with the effeet—i.e., the irritation with 
the disease. 

It would be quite as correct to call a plum affected 
because fungi form a delicate whitish cover on the 
surface, to speak of inflammation of the lungs because 
the mouth contains pneumococei, or to speak of wounds 
because projectiles fly about. As a matter of fact, the 
plum does not become a medium for fungi until its 
face skin is destroyed or its nutrition greatly impaired, 
and the pulmonary tissue can not be called a brooding- 
place of pneumococei until its power, of resistance is 
injured (e.g., by refrigeration), and wound disease, or 
trauma, is not present until a bullet has entered the 
body. 

Unquestionably nothing is more characteristie of the 
eustomary distortion and misconception of facts and their 
displacement by catchwords than this modern concep- 
tion of the significance of microbes, identified as they are 
with the conception of disease, because the coineidence 
of two phenomena is erroneously placed on a par with 
causal connection. 

We have never encountered this confusion of concep- 
tion more strikingly than in the following sentence, taken 
from the cholera report of a prominent political paper: 


' “Six inmates of the hospital had, or still have, Asiatie 


cholera, while none of them was or is sick.” The ex- 
planation of this paradoxical statement is found only in 
the following coneluding sentence, which we also render 
in its original style: “Namely, the physicians demon- 
strated in these persons the presence of the comma 
bacillus, which they are still possessed of, without, how- 
ever, their suffering even from diarrhea ; and for this 
reason they are as yet not discharged from the hospital, 
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altho they urgently request that this be done because they 
insist that they are not sick at all.’ 

However, this confusion of views, which places the 
possible cause of the recognition of the disease proper— 
hence, the (hypothetical) cause—on a par with all itscon- 
sequences, also explains to the layman why the curative 
action of a new method and the extraordinary effieaey of 
our modes of disinfection and repression are so very fre- 
quently spoken of. Individuals who present no other 
abnormal manifestations but the comma baeillus may be 
readily cured, since they are not affected at all (by 
cholera), and naturally the restrietion and extermina- 
tion of the germs of cholera is easy if only comma bacilli, 
but not the conditions for the outbreak of an epidemie, 
are present. By the same token which identifies the 
comma bacillus with cholera, a candle burning in a room 
might be called a conflagration. A. conflagration is not 
present until the flame has been offered an opportunity 
of operating upon combustible material; hence, com- 
bustibility is the main condition for conflagration, as 
predisposition is the basis of disease. The comma bacil- 
lus is unessential and insignificant in comparison to the 
pathogenie influences which create the predisposition, 
and it is not even demonstrated, in our opinion, that it 
is one of the most essential causes of the disease—i.e., 
capable of calling forth the chain of phenomena which 
we call cholera. 

If, in the same manner, every case in which diph- 
thera bacilli are found is designated as diphtheria; if, 
therefore, the still inactive (and hypothetical) irritation 
is thought of as already effective, then naturally the new 
treatment of diphtheria has by far the advantage of the 
old, because it wrongfully and in full claims the favorable 
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ehances of the course of the doubtful cases which, as 
a rule, prove to be simple inflammations of the tonsils or 
of the throat. 

This is the reason why its brilliant results— which, be- 
sides, are obtained only from a very small numerical mate- 
rial and in a very brief period of time—are apparent 
ones only; they depend, according to our view, as yet 
merely upon the arbitrary handling of statisties, quite apart 
from the fact that’ local and general fluctuations of mortality, 
so frequently shown by endemics and epidemies, may give 
rise to errors even of those who investigate skeptically. 

Every other form of treatment of diphtheria willshow 
favorable results if its efflicacy is made subject to the con- 
dition that it is employed on the first day of the disease 
—i.e., therefore, in cases in which, according to present 
elinical eonceptions, the diagnosis between diphtheria 
and simple inflammation of thethroat is quite impossible. 

There is never any doubt in my mind that these ex- 
planations, which are intended to elucidate the uncer- 
tainty of the foundations and of the results so far achieved 
of an incisive method in which the interest of mankind 
has been aroused, and to be an admonition to calm, sober 
observation, will, for the present, not create a deep im- 


. pression. However, they were not written to prevent 


those who consider the saying, ‘“ Nothing like trying,’ 
their guiding principle, from the careful testing of the 
method on the most costly material (man), but they are 
intended merely to point out to turbulent enthusiasts the 
difficulty of tests and the long period of time required by 
the latter. Our discussions, furthermore, are meant to 
show how wrong it is to assign a leading part to human- 
ity in affairs which are decided not by the heart, but by 
the intellect and by calm observation. 


= 
- 
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If the healing method, on account of which the minds of 
men are agitated, has but the most limited justification, 
success will become manifest also in those cases which in 
the quiet course of events form material of calmest ob- 
jJective observation. But the results will be falsified and 
comparison with other methods becomes impossible if 
cases are brought to treatment which, under normal con- 
ditions, would never have formed the basis for statistics. 
Before venturing an opinion concerning the effect of pro- 
tecetion by inoculation, it is essential, first, to know the 
laws of infection of certain localities or of a eity—.i.e., 
to know how often one case of disease in a family orin a 
dwelling is followed by others within a comparatively brief 
period of time. 

Properly to measure the curative value of a method 
the statistics of hospitals must not be compared forth- 
with, particularly not when the number of those is 
greatly multiplied who are admitted merely for the pur- 
pose of a special treatment, and who otherwise would 
have stayed away from the hospital. This case obtains 
here. Since there are always persons who believe that 
humanity should be called upon only for valuable and 
safe achievements and for noble aims, then a method, 
the furtherance of which is so urgently recommended to 
mankind, must at the start be sure of the nimbus of a 
panacea and of the quality of being free from danger, 
and it can not fail, therefore, that suitable and unsuit- 
able individuals crowd to be inoculated, as they at one 
time did for injection with tubereulin. 

However, another evil must result from the combina- 
tion of humanity and curative serum—namely, the higher 
prices of. the remedy. The enormous demand for the 
preparation will, above all, serve to keep the price at a 


Pe 
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eonsiderable height for some time to come, especially 
since the charity of mankind is readily at the disposal 
of all. 

I wonder whether the charitable minds who, in their 
enthusiasm, already saw the great enemy of child-life 
destroyed by their generosity, ever thought of it that 
their econtributions might be destined to mature entirely 
different results than the saving of sick children? What 
loss will be suffered by the readiness of mankind to sacri- 
fice, and by the valuation of medical science of the pres- 
ent day, if it should turn out thatthe appeal to humanity 
was made in the wrong place and prematurely ? 

The sums spent so far would have been sufficient to 
promote true hygiene in many families—i.e., to improve 
the conditions of life and of nutrition, and to create 
favorable conditions of many a weak organism. The 
expenditures for high-priced inoculations have tended 
only to do homage to a passing whim of scientific fashion, 
possibly at the expense of the organisms of those that 
were inoculated, and at the cost of the confidence in 
scientific theories. 


XXI 


OROTHERAPY AND STATISTICS 


I 


The Foundations of Scientific Medical Statistics and the Chang- 
ing of Systematic (Diagnostic) Views 


No. 8 of the Wiener med. Presse of 1896 contains a 
statistical note on the mortality from diphtheria in the 
Paris hospitals' during the years 1880-1895, inclusive, 
which closes with the proud words: “The mortality 
from diphtheria in Paris has decreased by two-thirds 
since the general introduction of orotherapy.’’ 

"This communication appears to be caleulated to arouse 
special interest, since apparently it most strikingly ex- 
presses the success of the new therapy. It is true, this 
deduction is weakened for the skeptic by the highly 


ı Average from 1880-1889, 1,840; 1890, 1,668; 1891, 1,361; 1892, 1,403; 1893, 1,266; 
1894, 1,009; 1895, 435. Kossel (Deutsche med. Wochenschrift, 1896, No. 22) gives 
figures which differ but slightly from the above as to the mortality from diph- 
theria in Paris. Since the point in question hereis only the significance of fig- 
ures as members of a (declining) series, and since the curves of hospitals in 
their general character—..e., in rise and fall (of course, not regarding details) 
are usually very similar to those of the city in question, the significance of 
these figures is not altered by their origin. The figures, according to Kossei 
(respectively according to the publications of the Imperial Board of Health), 
are, for 1888, 1,718; for 1889, 1,706. Since the figures for the years 1886 and 1887 
amount to only 1,565, respectively 1,524, it follows, provided the above average 
from 1880 to 1889 (1,840) is correct, that the mortality figures from 1880 to 1885 
must be very high, so that the character of the series would become still more 
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diplomatie supplement that since (not in comsequence of ) 
the general introduetion of the orotherapy the mortality 
from diphtheria had diminished by two-thirds; however, 
this restrietion applies only to particular skeptics, not to 
the superficial reader accustomed to bring data given to 
him simultaneously into a relation of interdependency. 
Even ifit could be assumed that the author wished to 
utilize the phase of orotherapy merely as an historical 
event to determine the beginning of a new era, and not 
to represent the new method directly as the cause of the 
surprisingly favorable result, such a statement must not 
pass unchallenged, since experience teaches that many 
readers and investigators interpret the wording differ- 
ently, and would construe a causal relation between 
treatment and decrease of mortality,' even in those 
instances in which it should be proven, above all, that it 
is not a question of a mere coincidence regarding time, 
perhaps as would the oceurrence of a comet coincide 
with great revolutions in the history of nations. 

It can not be too strongly emphasized that figures, 
even tho they may appear to point in but one direction, 
still require eriticism, since the brutality of numbers, 
the insuperable demonstrative power of events deter- 
. mined by figures, does not depend upon numbers as such 
(the final result arrived at in some manner), but upon 
the assumption that the result has been obtained by 
irrefutable caleulations from unassailable premises. 

Statistical proofs are always more difficult than is gen- 
erally supposed, since it is not a question of a simple 
comparison, respectively grouping, of results, of a com- 
parison of figures (homologous quantities), but, above 


1 As a matter of fact, Kossel (l. c.) supplements the reproduction of these sta- 
tistics with the words: ‘“ This table probably does not require a commentary.' 
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all, of eritical utilization and sifting of the material rep- 
resented by a number—hence, of the real determination 
of fundamental quantities handled in practise. The 
neglect of these principles gives rise to the disregard of 
statistical results prevalent with many, which is usually 
founded upon the assertion that everything may be 
proven by statistics. But this reproach is justified only 
in those cases in which the events before and after a cer- 
tain occurrence are compared without criticism; hence, 
in which the chronological sequence is looked upon as & 
causal relation, as it were, or upon the figures in them- 
selves as values, respectively denominated quantities— 
as qualities instead of quantities—i.e., it is omitted to 
examine the factors of the account carefully in regard to 
their value for the balance-sheet. But tbe individual 
figure (of a city or a village, of a county or of a state) 
for this balance-sheet is a complicated factor, requiring 
ceritical valuation before figuring as a sum to be included 
in the total. 

Mortality statistics, therefore, quite correctly make 
distinetions regarding the occupation of the patients, 
the parts of the eity, and especially regarding age; for it 
is obvious that, to judge the social or sanitary conditions 
(of a distriet), there exists a great deal of difference 
whether the mortality is due principally to the suc- 
cumbing of the aged, or of nurslings, or of persons of 
middle age. It is absolutely impossible to draw any 
conclusions regarding a particular impairment of the 
general sanitary conditions from the fact that at one time 
two, at another time three, persons pro mülle of the popu- 
lation have died (hence, that the mortality had increased 
at the enormous rate of 50 per cent. ), Since a great mor- 
tality among children and among the aged depends upon 
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entirely different factors, and is of an essentially differ- 
ent social, respectively natural, significance than that of 
strata and ages representing the true type of a people 
and its strength in the struggle for existencee. We be- 
lieve, for instance, that the mortality among children 
bears a certain relation to the number of births—i.e., a 
large mortality of children is frequently nothing but a 
direct consequence of great fecundity of marriages, as 
from trees containing the greatest numbers of blossoms 
usually a relatively large percentage of the fruit drops 
off before becoming ripe. 


Paradoxical as it may sound, the physical conditions of a 
population whose adult members are very strong throughout, 
may, even with a relatively great mortality, be designated as 
better than those of less vigorous population whose mortality 
is small only in the class of small children. Ifina certain 
district relatively many weak children die during the first 
years of life, or if the number of the aged is relatively small, 
hence if the average age of the individual—representing three 
generations—becomes somewhat more unfavorable, still the 
result, the general standard of the health of the people, may, 
nevertheless, be more satisfactory than in other places in 
which many weak children remain alive and develop into a 
generation of middle age capable of but little resistance. 

There can be no question that a slightly smaller number 
but a good development of the fruit permits of an inference 
as to better constitution and nutritive conditions of the tree 
—in this instance representing humanity—than more numer- 
ous but, in great part, fruit of inferior value. Of course, it 
does not follow that, because one certain age appears to be 
especially endangered, we should with particular attention 
search for the causes of this condition and look for means to 
relieve the same. But a relatively high mortality of very 
small children admits of a direct conclusion as to the health 
and resistibility of the people as little as the dropping off of 
a number of blossoms allows of an inference as to the qua 
tity and quality of the harvest from a tree. Besides, it is 
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obvious that even a nation with. a relatively high mortality 
of children may still increase more rapidly than one with a 
lesser absolute and relative mortality; for it depends entirely 
upon the surplus of births over deaths whether or not the 


population increases. If in onenation X children die per one 
> 


thousand, and in another nation —-, the population of the 


former, ceteris paribus, increases relatively by twice the 
amount if in the former 2 X,in the latter only X, children 
are born pro mille. 

This overrating of the ease of statistical proofs harbors 
a great danger, because weapons acquired in such a 
manner may be very apt to turn against their bearers. 
If we consider ourselves entitled to stamp time relations 
forthwith as causal ones, and especially to regard pro- 
phylactie or therapeutic measures coineiding with a 
favorable change of the morbidity and mortality at once 
as the causes of these phenomena (in short, consider 
such proofs as scientifically unassailable and as sufficient 
at once to proclaim our therapy as omnipotent), then we 
can not very well raise objections if, upon the basis of 
similar reliable (?) foundations, an increase in the number 
of affections occurring from a certain period of time on 
would be traced to any non-essential event which, how- 
ever, in the opinion of the laity, coineides conspieuously 
with certain remarkable happenings, or even to the dele- 
terious effects of our therapy. And yet such inferences 
should be prevented in the interest of science as well as 
in that of justice. Any one who at once ascribes every 
decline of the morbidity and mortality eurves to medical 
or hygienie art must not complain if subsequently a rise 
of the eurve would be laid at the door of medical mis- 
takes and sins of omission; for instance, if the sanitary 
authorities were to be blamed for a remarkable increase 
of diphtheria within a certain period of time. 





OROTHERAPY AND STATISTICS 351 


If we boast that cholera was kept at a distance only by our 
energetic measures of disinfection and control, we would ap- 
parently be justified, in view of the enormous increase of 
diphtheria in Berlin, in pointing out that these allegedly so 
efficacious measures might possibly answer their purpose in 
cholera, but that they are entirely insufficient— yes, possibly 
even harmful—to combat endemiec infectious diseases, espe- 
cially diphtheria. Such an inference would naturally and 
justly at once be refuted by the adherents of the view that 
we have constituted the course of diphtheria to be greatly 
more favorable solely by owr interference, altho they do not 
have any objections to the application of the inference post 
hoc, ergo propter hoc so far as their own curative coopera- 
tion is concerned; for they utilize the above-quoted statistics 
(and every other in their favor) in the sense referred to. 
They do not investigate the material for the proof, but un- 
hesitatingly they regard a coincidence as to time as a proof 


‚of the causal connection, simply because success is the point 


in question. 


The proof that the decrease must be ascribed to a cer- 
tain factor, to the new method of treatment, and not to any 
other that is peculiar of the year 1895, and which pos- 
sibly might have been foreseen, is furnished to him who 
looks for truth and does not take everything he finds to 
be the truth, only after all other possibilities for the de- 
velopment of an extremely favorable mortality figure 
have been excluded by a serious scientific investigation. 
It is true, the investigator, in constant belief in the pos- 
sibility of reaching a high goal, must collect facts and 
severely critieize those he has colleeted, but he should 
not immediately believe in the infallibility of his eonelu- 
sions when the facts appear for a short period to lie in 
the direction of his aim. 

Therapeutie statisties eompiled in a scientific sense 
must be based—as has been proclaimed innumerable 
times—upon identical material; they must not arbitrarily 
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change the conditions of the demonstration (the ma- 
terial) or ignore a change of important factors. How- 
ever, the statistics of fanatics and enthusiasts never 
consider these prineiples. Preferably they utilize brief 
periods (months, single years); they employ with pre- 
dilecetion the treacherous criterion of the relation between 
cases of disease and recovery (recovery quotient), in- 
stead of making use of the sure, absolute figures of mor- 
tality statisties—subject, also, it is true, to a critical 
exegesis; they operate with other definitions—i.e., they 
employ preferably or exclusively diagnostie criteria 
which were not determining formerly, and thus exclude, 
with particular scientifie thoroughness, all unsuitable 
cases until it is found that properly, upon the applica- 
tion of a new method, deaths should no longer occur at 
all. (That they still do occur is always the fault, ac- 
cording to the opinion of the adherents of the new thera- 
peutic gospel, only of unfortunate external conditions— 
not to be laid at the door of the method—of certain com- 
plications which, it is true, the former unsuccessful 
therapeutists were also compelled to combat, or the im- 
possibility of employing the cure-all method in time— 
an excuse which the adherents of the old methods cer- 
tainly dare not bring to bear.) This method of dividing 
light and shade unevenly has been repeated innumerable 
times in the history of medicine, and it never loses its 
impression upon believing minds who can not or will 
not understand that most striking new results may be 
readily obtained even by the mere juggling-trick of a 
new scientific definition. Only the intelligent observer, 
knowing that nature does not advance by bounds and 
leaps, will be fully aware that necessarily in all cases in 
which suddenly the sum total of all prevailing views 
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appears to have been overthrown, a recoining must 
have taken place of values which so far constituted the 
total result, an obscuring, as it were, of hitherto prevail- 
ing items of the balance-sheet. 

We shall later on refer to the first point: the sources of 
error arising from the utilization of periods that are too 
short or are arbitrarily chosen ; the other points will 
presently be briefly discussed. Here let us remark that, 
in the sense of finding a (biological) law which thera- 
peutie deduetions should or mean to be, every period of 


time not embraeing several decades must in reality be 


considered too short. 

One year is but a brief measure of time for the theory 
of epidemies, for the judging of the undulations in the 
history of mankind manifested in the invasions of devas- 
tating diseases, but, above all, for the determination of 
the value of an influence created by the hand of man, 
since in these cases the cerestsand the depths of the waves 
embrace lustra and decades, since epidemics, like the 
invasions of locusts, of caterpillars, of the development 
of May bugs (melolontha vulgaris), present inexplicable 
periods of acme and remission. 

Altho every one knows that small figures prove abso- 
lutely nothing, altho every one is familiar with the law 
of large numbers, still small figures are preferably em- 
ployed, and even many of those who consciously utilize 
only large figures, hence believe to take this law into ac- 
eount, are in error regarding its range, since not the 
large figures in themselves, but the circumstances under 
which they were obtained, areofimportance. The value 
of large figures depends, above all, upon the factor of 
time—i.e., upon the length of time during which the de- 
tails were collected, upon the duration of the series of 
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observation; for five hundred cases colleeted and an- 
alyzed in ten years under homologeous conditions by the 
same observer are of greater significance than five hun- 
dred cases observed during one month in the same place 
or even gathered from everywhere, since in the former 
instance, quite apart from the more preceise weighing of 
values, probably all possibilites were active by which 
figures might be influenced, hence mistakes have become 
adjusted, whereas it is most probable in the second in- 
stance that figures obtained under the influence of one 
and the same (one-sided) direction of development are 
subject to the faults of small series—i.e., they do not 
suffieciently exclude accidents. The reliability of con- 
elusions is in an inverse ratio to the time of observation 
—1.e., the conclusions remain uncertain even if the brief 
observation extends over large territories and furnishes 
large figures. 

A special cause of error is furnished also by a com- 
parison of the figures representing the relation between 
the cases of affeetion and those of death, respectively the 
proportion between those that had recovered and those 
that were affeeted—a determination which, at the first 
glance, owing to its simplieity, appears to be suflicient 
to furnish the only correct eriterion for deeision. How- 
ever, the apparent paradoxia of the dietum that the very 
determination of such percentage relations is the source 
of error will be amply verified if the uncertainty and the 
inconstaney of the principles governing diagnosis are 
considered, hence the uncertainty of inductive founda- 
tions; for definition, respectively conception, is, after all, 
unfortunately, the ereator and the measure of all things, 
the foundation of all attempts at legitimately regulating 
all phenomena. 


a 
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Naturally, a comparison of two periods (or series of 
events) may lay elaim to the designation ‘‘seientifie’’ 
only upon the presumption of the trustworthiness of the 
foundations, because then every one is in a position to 
test the correctness of the conclusions upon the material 
on hand. The individual cases of statistics, therefore, 
must represent the same quantities, respectively units; 
but this they are capable of doing only when the same 
eriteria govern the definition (in medical subjects 
the diagnosis). Therefore, the reliability of the 
material (for comparison) is in a direct relation to 
the simplieity of its acquisition—i.e., the larger the 
number of possibilities for definition, the more 
heterogeneous the material may become, in spite of 
its being obtained inductively (by exact observation), 
for the very reason of its classifieation on the basis 
of a subjective opinion (diagnosis), the more un- 
reliable will be the comparison on behalf of statistieal 
eonclusions. 

If, for the purpose of seientifie investigation of new, 
especially therapeutic, factors, the number of those who 
recovered is in two series of observation (periods) to be 
compared with that of the persons who suceumbed (ü.e., 
if the alteration of the quotient of those who recovered 
is to be determined in an unobjectionable manner), the 
presumption naturally obtains that the new view-points 
do not cause a change of material, that the same criteria 
serve to form the diagnosis, and that the classification of 
the cases is done on the basis of an identical definition. 
Any one who calls every inflammation of the throat a 
diphtheria will, of course—and this can not be too 
strongly emphasized—always have the most favorable 
number of recoveries, since one hundred cases of inflam- 
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mation of the throat include possibly only ten cases of 
true diphtheria. 


For instance, if the average mortality of diphtheria in pri- 
vate practise, as I believe, amounts to 10 per cent.—at most, 
20 per cent. —the latter physician will have one to two cases of 
death, or, since he has treated one hundred cases of diphtheria, 
expressed statistically, 98 per cent. to 99 per cent. of cures; an- 
other physician, whoalso hashad one totwo deaths, will have 
(since he makes the diagnosis of diphtheria only rarely, hence 
has treated ninety cases of ordinary inflammation of the 
throat and ten cases of true diphtheria) these cases of death 
in ten cases of diphtheria, and he will, therefore, show 10 per 
cent. to 20 per cent. mortality and only 80 per cent. to 90 rer 
cent. of cures—i.e., he lost, as is demonstrated with imper- 
turbable logie by apparently impartial statisties, five times 
as many cases of diphtheria than did his colleague whose fav- 
orable results, to those who investigate thoroughly, arereally 
due less to the art of therapy than to his method of diagno- 
sis. If the second physician had lost four patients— which 
may happen quite readily—he would have, among one hun- 
dred patients, only two deaths more than his colleague (96 
per cent. against 98 per cent. cures), which really is of not 
much account; but the mortality of his diphtheria patients 
would have been frightful, for it was as high as 40 per cent. 


What, then, shall we think of comparisons undertaken 
with eonstant and complete change of the methodical 
view-points, as is so often the case in medicine, since a 
new therapy is usually the outcome of new systematie 
views. Does there exist any possibility at all of a scien- 
tifie comparison of two periods if in the one instance only 
those cases are considered, the clinical pietures of which 
present distinet features known even to laymen (text- 
book cases or types), whereas in the other instance those 
cases are also counted as homogeneous in which even the 
most experienced physieian is not able to form an opin- 
ion regarding the nature of the process—yes, not even 
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whether an infeetion is present at all? The glory is 
easily procured of having suppressed revolutions, or of 
having cured severe diseases, if every gathering of three 
persons is called a riot, and every feeling of discomfort a 
disease that might be celassified in a category formed of 
typical eases—hence, is systematically defined. 


He who at once administers a febrifuge in every rise of 
temperature will have entirely different views regarding the 
efficacy of antipyretics than a physician who satisfies him- 
self that the temperature returns to normal in one day with- 
out any treatment in about 80 per cent. of the cases; any one 
who attempts to have every slight disorder cured by ‘“incan- 
tations” will gradually become convinced of the significance 
of this curative method. 

If a remedy is adjudged the special faculty of being the 
more efficacious the earlier it is employed, and if a particular 
innoxiousness is also attributed to it, then, naturally, it will 
be employed at the least provocation—i.e., in cases in which 
the severity and character of the disease can not yet be 
determined— yes, sometimes noteven whether an actual affec- 
tion is really present. If aninfallible and harmless remedy 
against cancer is recommended, very soon a great number of, 
individuals, many more than really suffer from cancer, will 
make use of the remedy, since, besides those afflicted with 
cancer, imaginary patients and a number of others whose 
doubtful condition renders a diagnosis impossible even to 
the experienced physician, will eagerly take hold of the 
remedy. °A further consequence will be that the lucky in- 
ventor of such a remedy will treat and cure an enormous 
number of cancer patients; for there is nothing to prevent 
him from assuming of all persons who employ theremedy that 
they suffer from the first—hence, not yet fully developed— 
forms of cancer. In other words: ‘ Whereas, formerly ten 
cases of cancer figured in the statistics of a given place, of 
which, according to the diagnostic tendency of the physicians, 
between 60 per cent. and 100 per cent. died, now there will be 
fifty cases of the disease of which naturally only six to ten 
are fatal—i.e., the mortality has gone down to 12-20 per 
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cent. Now, if a man of science is the discoverer of the 
method, then jubilation over the imposing eurative result 
—the triumph of science—becomes general, and only the 
more skeptic and experienced portion of physicians, who for 
thetime being would ascribe an especially favorable mortality 
in cancer (and other malignant affections) not to the eficacy of 
the remedy or method employed, but to the diagnosis, will 
not join the general jubilation, even at the risk of being 
accused of unscientific thoughts, of ignorance, and even of 
envy. 


Hence, the modern form of diagnosis, naturally also 
that of diphtheria, contributes materially to these scien- 
tifically inadequate proofs, artificially obtained, of the 
value of a certain therapy—they might be called im- 
provement of therapy by conceptive or caleulative 
(diagnostic or statistic) methods—respectively to the 
gaining of especially favorable results upon an appar- 
ently unassailable statistical basis; for, as unquestion- 
ably every one who shows diphtheria bacilli, even with- 
out other serious manifestations, is at once recorded as a 
diphtheria patient, his recovery is credited to the account 
of curative serum, altho danger to the patient was pos- 
sibly never present in the eyes of the expert, since not 
the presence of bacteria, but only the character and the 
intensity of all symptoms, respectively the abnormal 
forms of the reaction of the organism (of the tissues and 
organs) can furnish what we call disease (disturbance of 
the equilibrium of activity). Sick is not he in whom 
bacteria can be demonstrated in the cavity of the mouth 
or in other localities (for the number of bacteria is 
legion), but he who harbors within his cells, in his 
tissues, or in his blood, smallest organisms which essen- 
tially alter the economy of the body and permanently 
diminish activity. 
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Since, under the inflüence of bacteriological prineiples, 
the view-points for statistical judgment have materially 
shifted during recent times, it is irremissible to begin 
every critieism of the evidences furnished by the modern 
school with a general discussion of the principles and 
methods eonstituting the weapons in the contention, to 
examine, as it were, the present intrinsie value of the 
coins of scientific traffic. The silver currency of scien- - 
tifie truth emanating from the offlieial mints of scientific 
values often shares the fate of the currency of the realm; 
the flag covers the goods of lesser value. The coin has 
a high quotation, but not a corresponding intrinsiec value; 
it passes only so long as powerful pıotectors guarantee 
its value which otherwise is far less and sometimes 
imaginary. 

But to test the current coin as to its true value we 
must not be determined by the external appearance and 
by the authority that puts it into eirculation, satisfied 
with such values, but we must subject every contention 
to a careful test upon the touchstone of calm ceritieism 
and experience. Therefore, a special eritieism of the 
apparently unassailable numerical statements, of the im- 
posing columns of figures, is indispensable, and, there- 
fore, we shall proceed to do so, in that we apply the 
previously obtained view-points to the judging of the 
value of the individual quantities—hence, endeavor to re- 
duce, as it were, indefinite (ambiguous) figures to un- 
ambiguous (denominated) quantities. 

The new therapy is in a very favorable position in this 
respect; for every case of doubtful diphtheria, the mildly 
abortive cases which are sure to recover, and also simple 
inflammations of the throat, may, early subjected to in- 
jeetion, be utilized as a proof of the efficaey of the 
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method, since the cure—at least, according to the logie 
of modern therapeutists—proves that the injeetion has 
destroyed the disease, even if bacilli may be demon- 
strated in the mouth or throat for weeks after. Such 
patients are cured and immune, altho they harbor speci- 
fie microbes; but entirely healthy persons presenting the 
same condition are neither well nor immune until after 
they have been immunized by means of injections. 

Of course, the cases in which the disease is aborted 
are fully demonstrative to the defenders of bacteriological 
diagnoses, even tho the disease were characterized as 
true diphtheria, merely by the demonstration of some 
few (specific) bacilli, for such cases are to the bacteriol- 
ogist homogeneous with those of true diphtheria so soon 
as they present the connecting-link of systematie elassifi- 
cation, the pathognomonie principle, the bacillus. 

One-sided statistics are still further favored, in that no 
case with lethal termination, even if evident diphtheria 
is manifest according to elinical designation, must be 
charged to the account of failures so soon as the bacteri- 
ological examination shows the presence of different 
forms of mierobes, inclusive or exclusive of diphtheria 
bacilli, since only cases of true diphtheria are qualified 
for the method, respectively are subject to the beneficent 
action of the serum. However, we doubt very much 
whether the cases of recovery are registered quite as 
serupulously as the fatal ones, and whether the mixed 
forms or those which did not show the diphtheria baeil- 
lus are now rigorously excluded from the category of 
demonstrative cures, since they can not be influenced by 
the serum; statisties published thus far do not furnish 
any points in this respect. It appears, therefore, that 
the old form of diagnosis is sufficient in all cases of cure; 
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in cases with fatal termination, on the other hand, only 
those are considered valid which are classified as genu- 
ine by the most exact bacteriologieal investigation. 
Endeavors are also had to relieve the serum of the 
responsibility of cases that come to treatment too late, 
whereas failure in cases of diphtheria which in former 
times also were treated very late—possibly much later 
than now— was ruthlessiy charged to the ineffeetive 
therapy of the past. 


To be impartial, endeavors should be made at least to es- 
tablish the success that was accomplished in former times in 
all cases of inflammation of the throat—immaterial of what 
nature— provided they were made subject to careful treat- 
ment on the first day. It will then at once be plain that 
every form of inflammation of the throat which isnot treated 
until the third or fourth day runs a much severer course, 
because it represents a severe affection from the very begin- 
ning or because it was protracted. Nothing is ever heard of 
any of these considerations; the quotient of recovery of 
former years is simply compared with that of the years 1894 
and 1895, of which the year 1894 is of not much account, since 
a general application of the serum can at best be spoken of 
only for the last three months. And this is claimed to estab- 
lish the efficacy of the method beyond all doubts, altho 
attention has been repeatedly called to the fact—among 
others, by myself—that the number of those treated for diph- 
theria in hospitals is much larger than for many years past. 

There can be no doubt, therefore, that, in the bacterial 
diagnosis in absentia, which is so much in vogue now, 
and which can not be too strongly condemned, the frequent 
deaths of the very dangerous scarlatinal diphtheria which in 
many places and, in my opinion, correctly so, were counted 
as diphtheria (as scarlatinal nephritis is counted as acute 
nephritis), and which were surely to a great deal responsi- 
ble for the former high mortality, are now mostly classified 
separately as deaths from scarlatina, thus naturally again 
placing the effects of the serum in the best possible light. 
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II 


Absolute Mortality and the Character of the Series—Significance 
of Undulations in the Realm of Epidemiology 


For all these reasons, to judge the value of a remedy 
we prefer the figures of absolute mortality naturally, not 
to utilize the absolute figures at once for conclusions, as 
was believed could be done with ease at the hand of the 
above-mentioned Paris statistics, but because the abso- 
lute figures offer the most important foundations for 
forming an opinion. The absolute number of the cases 
of deaths represents the direct extent of damage sus- 
tained by the population by some form of disease, 
whereas the determination of the quotient of recovery 
introduces another view-point for judgment; hence, asall 
figures of ratios, it is subject to the possibility of a sub- 
jeetive construction and reinterpretation of the results. 

It is true, the absolute mortality figures may be con- 
sidered as equivalent members of full value of a series, 
of a group of events in constant relation to each other— 
in short, as the foundation of a scientific conelusion— 
only when the old premises for the definitions remain 
valid, and when only longer periods are compared. 
Neither must the (changing) character of the series be 
neglected in the periods to be compared, but endeavors 
must be made first to determine whether the aggregate 
of all the members, or some successive members, present 
special peculiarities, whether certain laws exist which, 
dependent upon the natural course of events, impair or 
even exclude an explanation in the sense of the newly 
formulated view-point, because events have previously 
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moved distinetly in a direction corresponding to the new 
influence. 


For instance, if a business concern is improving or declin- 
ing, and for years has yielded increasing or declining results, 
it would not be correct to regard a measure employed at any 
arbitrary moment, after the introduction of which the im- 
provement or the decline becomes especially apparent, as the 
cause of events the direction of which was manifest to the 
experienced for a long time previous. Special care must be 
had if an apparently sudden change forces us, as it were, to 
construe causal relations between a synchronous event and 
the course of mortality; forsuch conclusions are very unrelia- 
ble if the tendency to a change had been distincetly manifest 
in the nature of the series, or if the figures of a longer period 
move with conspicuous constancy above or below the average. 


That seven fat years are usually followed by seven lean 
ones—i.e., that the directions of development change— 
does not apply only to Egypt, and if the figures of any 
event, for instance, of the course of a certain disease for 
twenty or thirty years, are at command, it will not be 
difhieult to determine the different, distinetly marked, 
periods of constant rises and declines of the eurves and 
of the tolerably regular duration of the individual phases 
ofan equal tendeney. We shall find that a lustrum or a 
decade of equally high mortality is followed by several 
years of low death-rates, and that a low mortality is com- 
monly succeeded by a high one. The undulation is dis- 
tinet even in those cases in which the mortality, respect- 
ively morbidity, of a certain form at last beeömes 
extraordinarily small; the eurve rarely falls constantly, 
but it shows exacerbations—mountains and valleys. 


These phenomena are naturally most distincetly pronounced 
in endemic diseases, for which about three decades might form 
a period, during which, of course, changes of onomatology 
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must be carefully considered; for cases which some thirty to 
forty years ago would have been designated throughout as 
typhoid fever, have subsequently with certainty been recog- 
nizedand designated asıneningitis, acute miliary tuberculosis, 
uremia (cryptogenetic), pyemia. Besides, the genius epidemi- 
cus, respectively the character of the disease, must be taken 
into account for all forms of the affection; for itisobvious that 
not all species of disease can at the same time be equallıy dele- 
terious—i.e.,, decimate mankind. According to my experi- 
ence, there are periods in which the acute, and other periods 
in which thechronic, diseases moreparticularly decimate man- 
kind; periods in which preferably nurslings or the aged suc- 
cumb, and others in which adults or the senile are taken off; 
periodsin which wound diseases, and othersin which internal 
affections, prevail, not to mention wars, which change the 
conditions of morbidity and mortality for decades to come.! 


The figures of morbidity, respectively the quotient of 
recoveries, are quite unreliable for forming an opinion, 
since the result depends too much upon the principles 
determining the formulation of a diagnosis, and, besides, 
other reasons and proofs are deeisive in the diagnosis 
during life than obtain in the statement of the cause of 
death, especially in that based upon necropsy results. 
Aside from the persons concerned as godfathers or orig- 
inators of a therapeutic method (who in these cases, in 
spite of their desire to remain objective, can not, as 
parties, fully forego subjeetivity), nobody has any inter- 
est in making artifieial differences in cases of death; on 
the contrary, the physician concerned is, in the eyes of 
many laymen, at once exempt from all blame if he has 
sufficiently early given to the fatal disease a name which 
breathes disaster. That even the best medical treatment 








ı Wars also are probably the expression of a law unknown to us in the de- 
velopment of mankind, and their influence is quite as important to the medical 
statistician as that of epidemics or important social factors. 
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can not save a person suffering from acute miliary tuber- 
eulosis, blood-poisoning, or septie diphtheria, is more 
readily comprehended than the possibility of any one 
suceumbing to a gastrie fever or a mere angina. But so 
soon as the influence of a therapeutie method is to be 
judged statistically, the view-points of physicians and 
laymen are changed; for the cause of death in many in- 
dividuals who suceumbed to operation is given as car- 
diae asthenia or inflammation of the lungs, whereas the 
fatal termination should in reality be laid at the door of 
the operative interference, or, if the operation was per- 
formed too late, to the original disease. 

The expert must become puzzled regarding the foun- 
dations of statisties when he notices that a remarkable 
increase of a certain affeetion is associated with an unex- 
pectedly small mortality. For in cases in which an 
increase of the number of endemiec diseases is actually 
to be attributed to natural influences, in which the point 
in question is the development of a true epidemic, the 
mortality, with very rare exceptions, generally rises 
quite considerably. But the conditions are usually re- 
versed in cases in which fashion or other inessential in- 
fluences partieipate materially in the size of the figure, 
and in which the denomination of the cases, respectively 
the manner of diagnosis, plays a determining part. 
Thus, according to our opinion, the marked increase of 
the cases of diphtheria during the last two years may 
possibly be due to another factor than to the natural 
course of events—namely, to the new form of diagnosis. 
At any rate, the assumption that we are dealing with a 
natural undulation in the current of the affeetions from 
diphtheria is not an entirely positive one; it will not 
be proved until after it has been determined that the 
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increase is not due to the prineiples of classification, or 
that the same criteria regarding rubrieation are still in 
force at present. 


Now, it would probably never do to ascribe the unques- 
tioned increase of diphtheria patients in the hospitals of Ber- 
lin merely to external (non-essential) influences,suchasthenew 
laws regarding sick-funds, greater readiness of the public to 
apply to hospitals, etc., because these figures have also risen 
outside of the hospitals, which in part may also be due to the 
fear lest a case may be taken too lightly, thus keeping itfrom 
being disinfected or treated with serum. Itisnotimpossible, 
therefore, that here, too, the method of diagnosis plays an 
essential part in formulating the figure of the affections; 
however, this can be decided only if it were possible to com- 
pare the figures of those treated in the hospitals for the vari- 
ous forms of inflammation of the throat during the years 
from 1880 to 1895 among each other and with the figures of 
diphtheria in the respective periods. The comparison would 
readily show, provided sufficient care is observed, whether 
the diagnosis of diphtheria is now made more frequently 
than formerly—in short, whether or not it is more in keep- 
ing with the modern tendencies than that of simple angina. 

It is possible that for the Charite Hospital, for instance, a 
new factor, important for the compilation of the morbidity 
statistics of infectuous diseases, has become active by the 
creation of the institution for infectious diseases. 


Kossel (Deutsche med. Wochenschrift, 1896, No. 22), to 
prove the effeet of the serum, utilizes the results of a 
period covering a number of years (from 1886 to 1896 
inclusive), but he opposes the short era of the serum 
(in which he ineludes the year of 1894) to the other 
(eight, respectively nine) years. He gives the following 
four tables, to which we have added the average figures 
for periods of five and three years, in order to demon- 
strate the striking differences of the foundations for 


en 


OROTHERAPY AND STATISTICS 367 


therapeutie or causal consideration resulting from this 
distribution: 


TABLE I 


Admissions and Mortality of Diphtheria Patients in the Charite' . 





Of these there died per annum 


YEAR damiitea Io: een 
5 3 h years 











1886 116 51 Log 
Jan. 1, 1887, to Mch. 31, 1888 | 157 86 ”9 \ 
Apr.1,1888, to Mch. 31, 1889 | 163 92 K 80 | +88 
1889-90 167 | Average, | 87 | % 82 
1890-91 1407 146 Bl 8 
1891-92 104 65 5 77 er 
1892-93 152 8| 4 
1893-94 168 77 61 60(1) 
1894-95 306 } Average, | 4 } o 52 } 40 
1895-96 265| 285 (N) 39,7 “ 
TABLE II 
Admission and Mortality of Diphtheria Patients in all Hospitals 
of Berlin! 
ae In annual average per 
YEAR Admitted aan 
Lustrum Triennium 
1885 1928 789 
1886 1738 609 [699 665 
1887 1636 598 
1888 1446 523 599 565 631 
1889 1623 573 +688 
1890 1792 695 603 
1891 1764 623 718 
= 5 8 || 
1 739 (!) 739 (!) 
189 2890 801 745 (! 768 (!) 
1895 3061 481,62 0) || ie 0 





I The brackets show the periods to which the average refers. 
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TABLE Ill 
Reported Cases and Deaths of Diphtheria Patients in Berlin 











DEATHS 
YEAR Reported ; 
Lustrum TE Quadriennium 
per annum annum | per annum 
1886 6968 163 ] 
1887 5438 1392 Fr H1s12 
1888 4190 1195 1406 1266 
1889 4220 1210 1389 
1890 4586 1601 1278 
1891 504 1106 | Ka 1421 
1892 3683 1342 
1893 4315 1637 ) 1298 
1894 5220 1416 t 1201 1347 (!) | 101 1345 (!) 
1895 6106 987 
TABLE IV 
Deaths from Diphtheria in German Cities of more than 
15,000 Inhabitants 
Absolute number of deaths 
Be | RER O/100,000 nhabttantsithererdseninr; 
el diphtheria per annum in the pe- 
A Lustrum|  Triennium riod encompassed by brackets 
per year per year 
1886 | 12.211 124 Hns 
1887 | 10.970 11.310 | 197 109 
1888 | 10 142 | + 11.431 11.010 2 96 108 | +104 
1889 | 11.919 1 106 
1890 | 11.915 105 98 
1891 | 10 484 11.588 84 95 104 
1892 | 12.365 #7 
1893 | 16.557 | + 12.161 (!) 130 93 
1894 | 13.790 12.653 (!) 101 | lm SH mr 85) 
1895 | 7.611 53 |} J ) 





Doubts must arise in the mind of every unbiased stat- 
istician whether years which present such a difference 
of figures, as do the years 1894 to 1896 of the Charite 
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statisties, should at all be compared with each other, 
either in a favorable or in an unfavorable respect. Here 
it is necessary, above all, to wait for the results of sub- 
sequent years; for even comparison of the figures of the 
Charit& Hospital with those of all other hospitals of Ber- 
lin furnishes a perplexing conclusion which was not 
drawn by Kossel—namely, that to the (yearly) figure of 
the eight years’ average—i.e., 688 deaths—corresponds 
the figure 642 in the era of the serum of scarcely two 
years’ duration. The diminution of the mortality is 
minimal, therefore; it amounts to about 6 per cent. (at 
the Charite 50 per cent.), and the respective death-rate 
is more unfavorable than that of the lustrum 1886 to 
1890. On the other hand, the decrease of the total mor- 
tality of Berlin, when comparing the biennium with 
eight previous years, amounts to about 13 per cent., it 
is true; but, nevertheless, the mortality has not become 
less than in some of the previous biannual periods (for 
instance, the years 1888 and 1889), which were still 
under the rule of an allegedly inefficacious therapy. 
Such variations should be sufficient to perplex even the 
most eager statistician, and caution him to be careful 
regarding conclusions or to wait before reporting re 
sults. Since, further, it may be assumed that serum 
was exclusively employed in the hospitals, whereas 
in the eity proper many cases were probably treated 
differently (and too late), it is more than likely that 
other factors than the serum must be held responsible 
for the small mortality among those who were affected 
in the eity. 

How is it possible to determine the influence of the 
new therapy unobjecetionably by the consideration of 
only two years, or what is at all to be compared if two 


v 
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periods of five years each present such absolutely oppo- 
site conditions of the undulations of mortality as did 
those of the last decade, if the morbidity from 1891 to 
1895, inclusive, rose from 3,504 to 6,106 patients, whereas 
from 1886 to 1890, inclusive, it declined from 6,968 to 
4,190? It is impossible, if comparisons are at all to be 
made, that such a comparison should be utilized to judge 
the therapeutiec influences; for then the conclusion would 
be reached that the treatment’ of the year 1886, during 
which only 1,632 patients died of 6,968 that were affect- 
ed, was incomparably better than in 1890, when, of 4,586 
patients, 1,601 died. Since in the two years 24 per cent. 
(respectively, 35 per cent. ) died, it follows that the thera- 
peutic measures had become about 50 per cent. less ef- 
fective during the last-named year. Since, furthermore, 
mortality in the year 1893 amounted to 38 per cent., and 
was still 27 per cent. in the year 1894, during which the 
serum was allegedly used extensivelyand with good suc- 
cess, we can not really speak of an influence of the serum 
at this period, since mortality had once before (1886) 
been brought down to 24 per cent. Whenever such ex- 
tensive undulations exist, comparisons of single years, 
or even of short periods (from two to three years), are 
not possible at all, since conditions of a different general 
character, of an entirely different tendency of reaction 
and predisposition, are too apt to be compared with each 
other. 

For instance, if the figures of all the Berlin hospitals 
(Kossel, 1. c., Table II.) for two lustra each are opposed 
to each other—hence, the years from 1886 to 1890, inelu- 
sive, and 1891 to 1895—the differences would become 
still more evident if 1885 would be included, as the real 
flood-tide of this period for Berlin still oceurred during 
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that year—we obtain, with 2,998 respectively 3,787 
deaths in the first lustrum, an average mortality of 599 
(eonsidering six years, it would be 631), for the second 
lustrum, with 3,696 deaths, an average mortality of 739 
per year—i.e., a considerable difference to the disad- 
vantage of the last period—so that the serum must 
prove a great deal more useful to reach the mortality 
of the period without serum. Likewise is the mortality 
of the last period for German eities of 15,000 inhabitants 
and above (Table IV.) still unfavorable. The figures are: 
For 1886 to 1890, 57,156 (per year, 11.431), and for 1891 
to 1895, inclusive, 60,807 (per year, 12.161); and even 
the improvement for the years 1895 respectively 1894 is 
only apparently so very prominent, because 1893 had an 
immensely large mortality which, in the natural course 
of events, was bound to be followed by a considerable 
decrease. Whereas, namely, the average mortality of 
1886 to 1892, inclusive, amounted to 11.429, that of the 
year 1893 was 16.557—hence, about 50 per cent. higher, 
and still over 30 per cent. above that of the preceding 
year (already conspicuous by a more marked relative 
mortality), a fact which more than explains the de- 
crease in 1894. Even if we consider periods of THREE 
years, the death-rates for 1887 to 1889, inclusive, are 
33.031, for 1890 to 1892, inclusive, 34.764, and for 
1893 to 1895, inclusive, 37.958; hence, in spite of the 
alleged action of the serum, the greatest mortality ofa 
triennium. 


Besides, the examination of the same Table IV. (diphtheria 
mortality in cities of 15,000 inhabitants and above) evolves 
the remarkable fact that the absolute number of deaths has 
risen considerably, whereas the death-rate, calculated for 
100,000 inhabitants, has materially decreased—namely, the 
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average for 1886-1890 for 100,000 inhabitants is 108; for 1820- 
1895, 93; so that the absolute number of deaths (see above) has 
increased by about 6.3 per cent., and the mortality per 100,000 
inhabitants has decreased by about 14 per cent. This differ- 
ence is quite as conspicuous if we omit the last year; for then 
the absolute figure, as against the first lustrum, has risen 
from 11.431 to 13.299 (hence, by 16 per cent.), whereas the mor- 
tality per 100,000 inhabitants has diminished by more than 4 
per cent.! This fact also is probably a proof that traps are 
concealed in all statistics, and that even the statistics for 
100,000 inhabitants offer considerable differences regarding 
their explanation as against that of the absolute number of 
deaths. At any rate, the ratio that results in this instance 
proves that the population of the large cities has increased 
more rapidly than the mortality of diphtheria, and that every 
reduction of the absolute figures to another scale necessitates 
new researches to arrive at conclusions. It is not possible at 
at once to deduce from an improvement of the death-rate for 
100,000 inhabitants that the therapy or any other artificial 
factor must have been active in the present sense. It is 
probable that the increase of the city population was due to 
individuals who are less inclined to become affected by diph- 
theria—i.e., the population has probably increased principally 
by the addition of adults, unless still other factors are active, 
which can not at once be determined. 


How little determining the handling of statisties is in 
the hands of the adherents of orotherapy, of how little 
importance are some few local oceurrences, is also proven 
by the following tables of diphtheria morbidity and 
mortality—comprehensible even without any comment 


ı Calculated for periods of three years, the figures per 100,000 for the first 
period (87-89) are 311; for the second (’90-'92\, 286; for the third (’93-'95), 284; 
the absolute figures, 11.010, 11.588, and 12.652—hence, absolutely incongruent, 
since the first figures form a rising series, the second ones, a declining series. 
Besides, a distinct approachmsnt of the figures per 100,000 evinces that the 
prevailing form of the formation of mortality figures is about nearing a 
change, respectively comesto a standstill. 
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—in Breslau, for which I am indebted to the kindness 
of Dr. Neefe, director ofthe Statistical Bureau : 


Cases and Deaths from Diph- Deaths in the Allerheiligen Hos- 
theria in the City of Breslau pital in Breslau ' 


Average for Average for 


3 years|5 years 





This table illustrates plainly how careful we must 
be with conclusions from analogy, for the results show 
nothing of the effect of the serum which was certainly 
eonsiderably used in 1895. But it demonstrates how 
diffieult it is to compare short periods and different 


ı We wish to state that here only the number of cases treated in the Aller- 
heiligen Hospital is reported, because the cases reported by the reınaining hos- 
pitals, even in the last lustrum, do not amount to more than 10 per cent. —hence, 
do not influence the result in any noticeable manner. It should be stated, fur- 
ther, regarding the increase in the number of inhabitants, that an increase per 
lustrum of about 10 per cent. must be assumed—hence, about 2 per cent. per 
year—so that the figures as given for the third lustrum, if it is desired tomake 
this correction, are by the corresponding percentages too high. Therefore, as 
Breslau counted about one-third more inhabitantsin 1895 than it did in 1880, the 
number of deaths for 1895 should, ceteris paribus, be reduced for exact compari- 
son-—i.e., not 213 should be taken, but about 141, and for the preceding year 196, 
etc.; therefore, high death-rates which surpass the most favorable mortality 
(for 1880) by more than double, respectively three times. 
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localities, since the period 1886-1890, inclusive, presents 
relatively enormous mortality figures, and the mortality 
of Breslau during the last two lustra shows the converse 
of the proportion of average mortality of other large 
eities (Table IV. of Kossel), which presents an increase 
(of 19.20) in the last lustrum, whereas the greatest mor- 
tality for Breslau existed in the last but one lustrum 
(proportion of the two lustra, about 10.7). It demon- 
strates, finally, that diphtheria in Breslau took an excep- 
tionally favorable course in the years 1881-1883. The 
table proves, further, that the year 1893 was the worst 
of the last lustrum, and that—hence, according to former 
experiences—a decrease in the number of deaths during 
the subsequent years could be prognosticated with a cer- 
tain degree of probability—i.e., figures could be looked 
for which better corresponded to the average of the other 
years of the lustrum. ’ 

How absurd it is to utilize any brief periods as a proof of 
the significance of therapeutic measures is shown by a glance 
at the table of deaths from diphtheria in the Allerheiligen 
Hospital. From 1888 to 1892, when this division was under 
my direction, the mortality had gradually decreased by 50 
per cent., whereas it had quite as constantly risen during 
the preceding years. Subsequently, in 189, it very nearly 
doubled. Can any one seriously believe that therapeutic 
influences were determining here? Those who examine the 
statistics of fifteen years without being prejudiced must 
assume that some factors are at work which are not known 
to us, and which are as little dependent upon our measures as 
the changes of the weather. It is true, better conditions ap- 
pear to become prevalentagain also for Breslau; letit behoped 
that the mortality willnow approach that of the favorable 
lustrum from 1880 to 1885. The prineipal action of the serum 
will, therefore, probably occur for this eity during the next 
two years, whereas, in Berlin and in the western part of the 
country, in which distriets the source of the epidemic was an 
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entirely different one, according to the statistics, ithad taken 
place during the preceding years. Hence, such statistics 
must be utilized only if a Zong series is known which shows a 
certain character; only then will it be noted what accidents 
obtain in determining the results of brief periods. 


Nearly all these points have often been discussed; 
however, these objections to the current method of utili- 
zation of figures have created but little impression, since 
impatience urges rapid demonstration, since the eritieism 
of statisties is not every one’s forte, and since two bare 
numbers represent, in the eyes of the majority, so strik- 
ing a proof that a whole series of most serious objeetions 
to their signifieance, dietated by experience, are not able 
to disprove it. 

It has probably become clear from these discussions 
that we consider the above-mentioned mortality statisties 
of Paris so particularly important, because they furnish 
absolute figures of death-rates for along period, and they 
shed a prominent light upon a source of error which as 
yet has not been suffieiently taken into account—namely, 
the errors resulting from the extreme shortness of the 
periods compared, which very frequently have rendered 
the most careful caleulations worthless. 

If simply the last two years of the statistics, the ter- 
minal members of the series, are compared with the first 
ones, as was already done, then, it istrue, the conclusion 
can not be avoided that the mortality has greatly de- 
creased since the use of the serum. But, if we were to 
infer that it had been decreased by the serum, we would 
Judge very superficially, because we omit to investigate 
the general character of the former periods, and to deter- 
mine whether a distinet upward or downward tendeney 
of the figures was prevalent. 
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If, namely, in the statistics that concern us here, we 
consider the years previous to 1895, we shall see that 
—except the year 1892, which equalizes, as it were, the 
markedly favorable course of the affections in 1891, thus 
preserving the average difference of the arithmetical 
series—mortality moves in such a distinetly descending 
series as may well be imagined. The mortality which, 
until 1889, still averaged 1,840, was only 1,009 in 1894 — 
hence, had decreased by about 45 per cent. in comparison 
to the maximum; so that this fact would lead us to 
infer a special efficacy of our methods during the two 
last lustra, provided such an inference appears at all 
justified for an epidemiologist who must consider the 
laws of periods and not the isolated facts of brief spaces 
oftime. If, further, the conspicuous decrease from 1893 
to 1894 is considered—it amounts to double the decrease 
from 1892 to 1893—it would have been possible to prog- 
nosticate for the year 1895, simply from the knowledge 
of the series, a diminution of the cases of death by 514 
(twice 257); of course, providing the persistence of the 
same conditions, and provided that no unforeseen events 
occurred which abolish al! human deductions. The de- 
crease of the deaths by 514 would have resulted in a 
mortality of 495 casesin 1895, whereas in reality only 
435 deaths oecurred—hence, evenafewless. This differ- 
ence in itself is insignificant; nor is it of great impor- 
tance, in view of a declining series as distinet as the one 
here determined. 


If through several members a series has acquired a certain 
constancy in one or the other direction, then the probability 
is at hand that the character will remain the same also in the 
following members, as within certain limits is the case also 
regarding the persistence of equal conditions of the weather. 
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After it has rained for eight days in succession, the probabil- 
ity is quite great that it may rain two days more, but it 
would be wrong to extend this proposition to longer periods; 
on the contrary, itis much more probable that fine weather 
will follow after the rain has persisted for fourteen days. 
But, naturally, there exists no absolute certainty as to the 
validity of such assumptions in any domain, since the great 
distinct undulations, the foundations of the phenomena which 
we look upon as following a certain law, are possibly secular; 
they represent the equalization of the small oscillations 
which we, in great near-sightedness, are fain to regard as the 
expression of biological laws. In the realm of medicine the 
same constellation may possibly not develop until after three 
to four decades, if for no other reason than because the con- 
secutive generations are not homogeneous, but correspond to 
systems of undulations of different extent and form, as is 
expressed in the manner of the vital manifestations, respect- 
ively in the faculty of reaction, in the physical and mental 
domains (plethoric, anemic, nervous constitutions as the 
average types, special forms of the trend of thought that are 
best gathered from thecatchwords of that particular era, etc.) 


The diffieulty of formulating laws of morbidity and 
mortality for individual groups of disease which, after 
all, correspond to an artificial system, is all the greater 
because it may be possible that quite different conditious 
may prevail at the same time in different sections, 
country and city, province, state, continent, as also in 
the various races and nations, in consequence ofexternal 
or internal, economic or other influences, so that in one 
eountry the inhabitants of which are not yet predisposed 
to disease of a given form, any proteetive measure is 
effective, whereas the inhabitants of another country suc- 
eumb, no matter what defensive arrangements are made 
to ward off disease. (Compare the course of cholera in 
the last decade in the various states of Europe.) In the 
same manner it may be observed that measures are effect- 
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ive in one state which, in another country and at another 
period, prove themselves to be entirely inefficacious, 
so that absolutely contradietory results are reached in 
comparing long periods of time (hence, one learns to rec- 
ognize the doubtful value of such measures), whereas, on 
the basis of the material of too short a period, we usually 
become convinced that a nation or a district has remained 
free from the disaster that affeeted another part of the 
world solely by the institution of certain protective 
measures. 

Rarely only will the undulation of amovement become 
so great that it affects the whole humanity with equal 
vehemence, and shows that, in the presence of certain 
elemental influences '—even if they are not as demonstra- 
ble by our methods as are the currents of the atmos- 
phere, enormous volcanic eruptions, inundations, or great 
fluetuations of temperature—all differences of race, of 
country, of position, of age, cease without it being neces- 
sary in such cases to assume an infeetion, a transmission 
from one individual to the other, along the route of eul- 
ture and corresponding to the rapidity of traffie. Neither 
did cholera ever travel in the train of caravans, nor does 
it to-day speed with the rapidity of railroad trains, quite 
as little as it heeds the actual toll-gates and defensive 
measıres which are erected to oppose its entrance over 


ı Even if influences can not be measured by our methods—i.e., if they corre- 
spond to most minute eurrents and stimulations which as yet have no demon- 
strable (mass) effects upon the external media, respectively the instruments 
used for measuring—we are not justified in denying the existence of such 
influences With tlıe same justification we might insist upon the integrity of 
a plotozraphic plate exposed to light, because the impression of light was not 
pe:ceptible to us, or because no elemental events coincided with the illumina- 
tion. And yet these m’nutest impulses of light disturb the constitution of the 
sensitive layer more markedly than the most violent forces of nature, a hurri- 
cane or an earthquake—influences which the strongest buildings are unable to 
resist. 
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the highroads and through the ports of entry of traffic 
— not unlike the person who would bolt doors and win- 
dows to proteet his barometer from the fluetuations of 
air pressure. 

Tho the inclination prevails to-day, in the era of solu- 
tion of all epidemiologieal problems and of the vietory— 
apparently equally well secured by strategical and tac- 
tical measures—over the majority of epidemic diseases, to 
pass unhesitatingly from such antiquated views (and so 
little confident regarding the display of our power in the 
realms of prophylaxis and therapy) to the order of the 
day, it would be well, nevertheless, for the very reason 
because we are so sure of our points, at least to remove 
all uncertain foundations for demonstration, in order not 
to present to the opponents of the victorious cause 
handles that are but too convenient for their attacks. 
Care should be had, above all, not to utilize the ephem- 
‚eral results of insuffliciently long periods for statistical 
deeisions as to eausal relations. It is, to say the least, 
hasty, in view of a series which so unquestionably shows 
the character of natural decrease of mortality, to draw a 
conclusion as to the special efficacy of a new, hitherto 
inefflicacious, factor—namely, a curative serum—since 
there can be no question that radically different influ- 
ences must concur here to shape statistics. 


III 
Etiological and Therapeutic Errors Resulting from Deficient 
Knowledge of the Law of Undulation 


From the philosophie standpoint of an investigator it 
is deplorable, from the standpoint of the ceritic of human 
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frailty it is conceivable, that the smallness of the horizon 
or a peculiar idiosyncrasy of the weak children of man 
of boasting of the accomplishment of practical results in 
the rule over the laws of nature, continually becomes a 
cause again of ascribing the origin of certain events 
which take place in relatively short periods to human 
agencies and not to the prevalence of natural processes 
which accidentally (or legitimately) coincide with the 
tendencey of our endeavors. Weare, as it were, still on 
the standpoint of aboriginal peoples, the medieine-men 
of which create the belief that they are capable of chasing 
away, with their drums and conjurations, the moon, or 
an evil spirit obscuring the sun. 

This tendeney of ascribing to human agencies what 
has long been prepared by nature, and to regard proc- 
esses, upon the course of which human actions exert but a 
small influence, as the exclusive result of human produc- 
tion so soon as the desired result takes place—i.e., so 
soon as the trend of events is in the direction of our in- 
terference, or, more correctly, of our wishes—this tend- 
ency of overrating human influence is equally manifest 
in favorable and unfavorable results, in that certain indi- 
viduals who stand, as it were, at the bifurcation of two 
roads and as the first are forced into the new— good or 
bad—direction, are either, according to the final result, 
celebrated as heroes or stigmatized as traitors. This 
applies to physieians who endeavor to rid state and 
society of evils, and also to those who attempt to accom- 
plish the same end only in the individual; the inelina- 
tion prevails to attribute the favorable course to the 
keen perception of the physician, the unfavorable one 
to his lack of knowledge. In the same manner as a rem- 
edy is considered an antipyretic because, administered 
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immediately before defervescence, it appears to be 
the sole cause of the change, in the same manner as 
often an aggravation of the condition is attributed to the 
therapy adopted instead of to the natural course of events, 
so runs also the trend of thought in epidemiological and 
social affairs.. The inelination predominates to trace the 
origin of an epidemie to lack of precautionary measures 
toward the transmission of germs, to attribute the pro- 
teetion to the rigidity of defensive arrangements, altho 
experience teaches every day that this conclusion is a 
fallacy, since a fire does not ensue every time sparks are 
dropped, but only when combustible material is at hand, 
and since experience proves that only a small minority 
of individuals are in normal times in this sense predis- 
posed to disease by infection. 

Cholera germs are undoubtedly always present—at 
least, in India; for the traffie from India to Europe is 
approximately always the same, and is carried on in the 
same manner. The gatherings of pilgrims in Mecca are 
approximately of the same number, the pilgrims come 
from the same sections, and still great epidemies oceur 
only temporarily. Patients with scarlatina, measles, and 
diphtheria, and germs of these diseases—if the affeetions 
are traced to such causes—are always present with us, 
but epidemics are comparatively rare——i.e., these mala- 
dies have always shown distincet exacerbations and remis- 
sions without, however, disappearing entirely—at least, 
in the larger cities. Whence these differences? Are 
they due to the efficacy or inefficacy of our prophylaxis, 
to the power or impotence of our hygiene and therapy ? 
Is it possible that the allegedly benefieial measures of 
disinfeection and isolation are sometimes handled too 
carelessly, and does it require more experience, that of 
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disaster, to become wise? It is diffieult here to bring 
about unanimity of opinion, altho the conditions are 
sometimes suffictently transparent to allow of an impar- 
tial eriticism of cause and effect. Every one interprets 
the facts from his individual standpoint. Men of action 
and of tangible causes believe that there is still not 
enough being done; others maintain that matters always 
run their course in the same old way, in spite of the 
striet observance of the well-known measures. 

The conditions in typhoid epidemics are primarily 
to be considered in this respect; for they especially 
served always the purpose of furnishing, according to 
the prevailing standpoint, proofs for every theoretical 
opinion. 

Let us consider the conventional course of events as it 
has frequently taken place before our eyes. Not until 
after a large number of affections has been determined 
(hence, after the etiological factors of typhoid fever have 
acted most energetically for some time), measures against 
the epidemic may be adopted; i.e., only the sudden dis- 
semination of the affections suggests the dangers of an 
epidemic, arouses the minds and incites to action, soon 
leading to favorable results. Im other words, because 
soon after the determination of the presence of an epi- 
demic, and after ordering the discontinuance of the use 
ofthe water employed so far, or after other measures, a 
standstill, or even a diminution, of the epidemie can be 
noted, it is actually believed that the etiological factor 
has been removed; for how else could the decrease in the 
number of affections be explained? It is not considered 
that the oceurrence of a greater number of affeetions, 
which justifies the designation of an endemie or epidemie 
of typhoid fever being present, can not, in the most favor- 
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able case, be expected until four weeks after the begin- 
ning of the action of the specific miero-organism, or of the 
typhoid toxin (if this expression is to be chosen), or 
after the operation of any other unknown factors, since 
the ineubation period lasts about two to three weeks, 
and a lightning-like rise—i.e., simultaneous reaction—in 
all persons affected is very rare, because at first those 
individuals are attacked who are predisposed and subse- 
quently those that are less so, and because the degree, 
respectively the manner, of the reaetion—in short, the 
distinetness of the manifestations—is not equal in every 
instance. Because, further, it is not considered that 
only a comparatively small percentage of the population 
is usually affected in the general course of epidemics, 
and that, hence, in cases in which a great many persons 
have suceumbed to the noxious influence, the noxa has 
frequently already ceased to be present or its power 
is about to become extinet—because, therefore, the fact 
is lost sight of that the noxa as well as its products 
represent stages of development, {.e., an undulation with 
acmeand decrementum—-we fail to remember that also the 
natural factors may, long before our action commences, 
have begun to operate in the direction of our endeavors. 

Of course, the development of events can only be 
gradual—.e., the undulations will be recognizable in the 
conduct of the affected population even after the extinc- 
tion of the actual noxa (as the waves are visible on the 
water after the stone that caused them has sunk to the 
bottom); it will always take some time, about four to 
six weeks, until complete repose is established. 

So long, therefore, as the principles of scientifie investi- 
gation and demonstration are not more duly considered 
in determining etiology of typhoid fever—in objectivein- 
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ductive investigation—the foundations are entirely unre- 
liable for the usual conclusion that the drinking-water is 
almost always the cause of becoming affected by enteric 
fever; yes, the same methods of inference may be utilized, 
according to the prevailing fashion, with apparently the 
same certainty, for the determination of any other etio- 
logical prineiple—i.e., the method which has become 
customary of late to demonstrate the etiology of typhoid 
fever is of about the same power of evidence as the con- 
clusion that an incantation pronounced when the trees 
are in full bloom is the cause of the destruction of the 
blossoms oceurring two weeks later according to natural 
laws. Whatever may be done upon a sudden accumula- 
tion ofthe typhoid cases during the acme of the endemie, 
it is sure to cause the termination of the disease in four 
to six—at most, in eight— weeks; for every experienced 
physieian knows that the sudden rise in the number of 
certain cases of disease, which is called epidemie or en- 
demiec, always continues for at most six to eight weeks, 
that usually an increase takes place for only about four 
to six weeks, followed, after a short halting at the acme, 
always by decrease, unless most abnormal conditions, 
such as oceur only once in centuries, upset all experi- 
ences. 

The decrease of typhoid mortality (which the experi- 
enced were able to perceive as early as at the end of the 
seventies) was first, in fantastie overrating of medical 
art, attributed to the benefieial effect of hydropathie, 
later to that of pharmacologie (antipyretic) therapy. 
A determining factor for the decreasing morbidity of 
typhoid fever was considered to be the improvement of 
hygienie conditions, and, above all, the introduction of 
aqueducts, immaterial whether the water was obtained 
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by filtration of river water' or by means of conduits 
bringing the water from wells. But to him who con- 
sidered the influence of the periods—respectively, of the 
undulations, of epidemics, it was obvious from the begin- 
ning that certain influences were already at work for a 
change of conditions for the better before the hygienie 
arrangements referred to could attain any effect. 


For Breslau, for instance, Jacobi” determined regarding 
typhoid fever that the mortality (it is true, with certain fluc- 
tuations) has perceptibly decreased since 1868, and even quite 
essentially so after 1873, and he arrived at the conclusion 
that, for the time being, neither the influence of an improved 
therapy nor that of the numerous progresses regarding hy- 
giene of water, dwellings, and soil, can be shown to have been 
responsible for the figures—so perplexing at the first glance— 
which state the betterment of mortality and morbidity. This 
conclusion may be endorsed according to other experiences, 
because the same decrease of morbidity and mortality is 
manifest everywhere, in small towns and in the country, in 
which an actual improvement of therapeutic and hygienic 
conditions is quite out of question. A connection between 
the extinction or the outbreak of epidemics and our hitherto 
employed methods is proved as little, in my opinion, as the 
connection that the victory of the German army should be 


1 In contradistinetion to former views, river water (it is pretended that this 
water can not be sufficiently filtered) which for more than a decade was 
claimed to have furnished hygienic advantages, in this era of the comma baecil- 
lus is again considered the root of all evil, and it is proclaimed that nothing 
but the utilization of ground-water will answer hygienic principles. Why not 
first adduce positive evidence that cholera travels along water routes, or that 
infection takes place principally by water? The fact that sailors become more 
frequently affeeted—provided it is true—than others may be due to quite a 
nurnber of other possibilities, the exclusion of which is not as easy as is as- 
sumed by the advocates of the drink'ng-water theory. 

2 J. Jacobi, Beiträge zur medieinischen Klimatologie und Statistik, umfassend 
die wichtigsten Elemente einer hygienischen Local-Statistik der Stadt Breslau 
(Habilitationsschrift), Breslau, 1879 [Contributions to medical Climatology 
and Statistics, comprising the most important elements of hygienic local 
statistics of the city of Breslau]. 
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ascribed to the specific drill and not to a number of very im- 
portant other factors; for here an exceedingly important 
part is played by imponderahles—influences which for the 
time being are still beyond the power of our knowledge. 


Hence, I believe that particularly the ceritical statisties 
of diphtheria mortality are of a general instructive sig- 
nificance, since they show that the action, which very 
nearly conforms to a certain law of external influences 
unknown to us, is already effective in that direetion 
which is aimed at by friends of humanity and by phy- 
siecians through hygienie and therapeutic measures. A 
constant undulation obtains also in the realm of disease, 
because the change of external and internal conditions 
of life, the diversity of the different generations, and even 
the significance of quite local effects, are greater than 
he is fain to acknowledge whose narrow mind believes 
itself to have penetrated into all mysteries of nature. 
Only deficient recognition of the limitation of our in- 
ferences and the inclination to yield, in defiance of ex- 
perience, to the imposing impression of bold assertions, 
are to blame that, in cases in which it is still a question 
of ascertaining the cause of the events, we precipitately 
consider our interferences determining, instead of care- 
fully investigating the natural course of events, or of let- 
ting the facts of experience (after the lapse of sufüicient 
time) speak for themselves. 

Nothing is more readily conceivable, but nothing more 
erroneous, than the desire that something must be done 
under all circumstances. This proposition is valid only 
in case we are actually masters of the conditions when 
we possess a true insight into their relations. Not he 
who claims to be able to accomplish this, but he only 
who is able to prove his contention seientifically is 
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entitled to interfere. However, proofs of the efficacy of 
our interferences can not be adduced, as is usually done, 
in that the most obvious, timely, or local processes are 
eonsidered determining for the course of events, simply 
because they happen to occur within the narrow visual 
angle of the observer—i.e., in the direction of the aim 
of his endeavors. Such a proceeding resembles too much 
that of the gnat which, when it appeared that the efforts 
of the horses were unavailing to drag the heavily laden 
hay-wagon, flew away to ease the load, and triumphed 
over its influence when the wagon was at last set in 
motion. 

Statisties unquestionably furnish reliable foundations 
to determine certain analogies in the phenomena, which, 
however, we frequently designate, erroneously, as the 
expression of legitimate conditions, since the period for 
jJudging is mostly too short and the material suitable for 
truly scientifie purposes is not easily procured. To ob 
tain this solid foundation, fit for conclusive arguments, 
the true measure of phenomena, it is not sufficient, as is 
erroneously believed, to execute merely the simple arith- 
metical caleulation eorreetly—to operate with the figures 
representing the results of the different series of observa- 
tion as with indefinite quantities. Any one is in the 
quagmire of error who believes that he faces the clear 
and comprehensive structure of a simple arithmetical 
problem when encountering an impartial. grouping ac- 
eording to correct principles, and adequate amounts of 
figures, sufficient now to allow the simple technical ma- 
nipulations to be done byany one. Important as it isto 
group the figures correctly, and to set up the various 
view-points to eritieize them (to consider, as it were, the 
tactical and strategical requirements), still all efforts are 
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in vain if the material is not reliable, if every factor of 
the caleulation—each individual tactical unit, as it were 
—is not of an established value, and ifthe units consti- 
tuting the larger figure are not well-defined quantities. 
To obtain these reliable units is one of the most essential 
diffieulties of the statistical strategist. The strategical 


deployment (the strategieal grouping according to the 


different view-points) israpidly accomplished, especially 
on paper; but the building up of the individual factors, 
the formation and the examination of the material, re- 
quires considerable time and labor; yes, the obtaining of 
the material appears to be impossible so long as the 
handlers of the raw material, the collectors of the units, 
are not aware of the importance of their office and of the 
importance of objective criticism for the determination of 
simple values. 

Unfortunately, therefore, many statisticians resemble 
high-gifted generals who lead a wretched army to battle: 
it is not their fault if their great combinations miscarry; 
the blame rests with the material which does not offer 
any security because the units—the individual members 
of the army of figures as well as the ones of real armies 
— and the larger figures (the higher units) do not repre- 
sent solid values. 

The elaboration of a scientific proof from statistical 
material requires time and patience, as doesthat ofevery 
structure, whereas the merely ephemeral decorative or- 
naments are rapidly finished. The unsteady structures 
of optimistie statisticians are rapidly destroyed; they 
deceive the superficial observer, but the lack of stability 
of their foundations is betrayed by the rapidity of their 
construction. Any one who means to demonstrate the 
significance ofa therapeutic method—hence, the influence 
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of our interference with the course of diseases—at the 
hand of material colleeted within a brief period of time, 
must not be in doubt regarding the duration of his con- 
struction, however glaring and effective the rapidly 
ereated work may appear. The very form and rapidity 
of his demonstrations are certainly sufficient to arouse 
the suspieion that he is less intent upon scientifie con- 
elusions, which are sanctioned in matters epidemiological 
solely by the factor ‘“time’’ than upon imposing asser- 
tions. The dietum, ‘“ Nonum prematur in annum,’’ holds 
good for the statistical confirmation of the rules of 
etiology and therapy more than for other matters. 

The contention is fully justified that a new method in 
therapy will appear the more efficacious the farther the 
events announcing a reversion ofthe prevailing tendeney 
of a disease have cast their shadows before. Skepties or 
adherents of preestablished harmony might formulate 
this dietum for medical view-points, to the effect that a 
remedy as compared with former ones will act the more 
drastically the more its employment occeurs in a period 
of an essential decrease of the factors constituting the 
dangers of a disease. This advantage was in a great 
measure accorded to the healing serum, and even under 
these conditions its efficacy remains not only far behind 
its original promises, which we at once characterized as 
Utopian, but even behind favorable results that were 
already accomplished at the beginning ofitsemployment. 


XXIII 


OPPORTUNISM IN MEDICAL STATISTICS 


I DESIRE to make some remarks in connection with 
the statistics of a prominent hospital which were recently 
published: not to utilize the figures in the same manner 
against the serum as in the report they are quoted in 
favor of the same, but to show what conclusions will be 
arrived at if light and shade are equally distributed— 
hence, if the method of deduction practised here only in 
favor of the serum is utilized also for the benefit of ex- 
pectant or any other treatment. I feel called upon to 
make these remarks all the more because I regard the 
report of a hospital conducted on such a model plan not 
as a negligible quantity, but as an especially important 
foundation of medical statistics, in this case quite in 
accord with the political papers, which have not failed 
to avail themselves of the report, respectively of the in- 
ference, as a means of propaganda for the serum. The 
statisties read as follows : 


Four hundred and forty-one patients with diphtheria were 
treated during the year under consideration; of these, 81 
died =18.3 per cent. 

Of these were treated with serum, 408. 

Without serum, 33; four of these were moribund. 

Of those treated with serum, 75 died=18.3 per cent.; of 
those treated without serum, 6 died =20.5 per cent. 

Four children were admitted in adying condition, one child 
was admitted suffering from bronchopneumonia after diph- 
theria, and died, 
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Of the cases treated with serum there were: 
85 severe cases, of which died 39=45.9 per cent.; 
191 moderately severe cases, of which died 33=17 .3 per 


cent.; 
132 mild cases, of which died 2=1.5 per cent. 
Tracheotomy had to be performed in 124 cases; of these 


died 43=34.6 per cent. 

The treatment with Behring’s serum furnished results also 
in the year of the report which considerably surpass those of 
former times, previous to the introduction of the serum. 
Deleterious consequences of a serious nature have never been 
observed. 

If we accept the standpoint of the report that two 
groups of figures of considerable difference (408 treated, 
33 not treated)—espeeially without statement of the 
reasons why a considerable number of the patients were 
treated without serum —are comparable—i.e., can be 
utilized, opposing the percentile results (18.3 : 20.5) — 
for statisties of the curative value of the serum, it follows 
even from the simple comparison that no better result 
was obtained in those treated with the serum than in 
those that were not treated; for a mortality that is less 
by 2.2 per cent. than the other, still comes within the 
range of natural variations (of the limits of errors). 
However, a close inspection reveals the singular result 
that those subjected to the serum have even furnished 
an essentially more unfavorable death-rate.e For one 
thing, the statistics contain an error of calculation; for 
the mortality of those that were not treated (33 cases 
and 6 deaths) does not figure 20.5 per cent., but 18.2 
per cent.; it is, therefore, approximately the same as 


ı It is stated, on page 18 0f the report, for one of the wards, that adults were 
not treated with injections, and logically, in a manner that calls for acknowl- 
edgment, all conclusions as to the curative action of the serum were declined, 
owing to the peculiarity of the material. 


392 PHYSICIAN VS. BACTERIOLOGIST 


that of the patients treated with serum (18.3 per cent.). 
But, secondly, the addition of the moribund to those 
that were not treated must be called in question, since 
this does distribute light and shade too much in favor of 
the serum. Patients admitted in a moribund condition 
must, in our opinion, not at all be considered in thera- 
peutie statisties of a hospital; for, when a physician 
pronounces a patient moribund— which, of course, he 
will do only after an objective appreeiation of all symp- 
toms, and because he considers recovery to be absolutely 
impossible— nothing remains for him but to employ means 
calculated to maintain the flickering flame as long as 
possible—i.e., he will not make any actually therapeutie 
or energetic—respectively, alterative—attempts, but will 
only adopt analeptie measures. But whatever may be 
the opinion held regarding diagnosis and medical activ- 
ity—even ifthe decision is arrived at in such cases of 
introducing & treatment calculated to remove the func- 
tional disturbances representing the disease, and not 
only to attempt the preservation of the condition of 
strength—this much is certain: that such patients should 
not be utilized as material for the compilation of thera- 
peutie statistics, except of those of life-saving operations. 
For the statement that the patient is moribund is equiv- 
alent to the declaration that, to the best of one’s knowl- 
edge, the organism is no longer capable, under the given 
conditions, of maintaining life by its functions, much 
less to take up the struggle against abnormal influences 
which are manifest in the symptoms of actual disease. 
However, highest degrees of exhaustion do not properly 
constitute disease, but, on the other hand, disease may 
sooner or later lead to such extreme exhaustion, a con- 
dition which, from the standpoint of treatment, has no 
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longer anything in common with the actual disease that 
was treated originally (sudden deaths during convales- 
cence after acute affeetions, secondary maladies, ete.). 

As a hospital physieian, therefore (if for no other 
reason but to avoid furtherance of the erroneous belief 
still prevailing in the minds of some ignorant persons 
that most of the patients admitted to hospitals are 
claimed to succumb to the treatment), one should not 
utilize those for the statisties of a method of treatment 
who die within twenty-four to twenty-eight hours, with- 
out a therapeutie interference in the above-defined sense 
having appeared feasible with some chance of a favorable 
result. To be exeluded, therefore, are those patients in 
whom the primary disturbances are so subordinate to 
the manifestations of weakness that even an operation, 
far remote from creating more favorable conditions for 
the maintenance of life, direetly threatens it. The same 
applies to patients who, in a late stage of an internal 
disease, well defined at the onset, appear to be moribund 
upon admission, owing to most threatening conditions of 
weakness; these patients can no longer be objects of en- 
ergetie specific treatment. Such cases should be ex- 
cluded from hospital statistics, in order to create uniform 
conditions for the critiecism of social factors and to fur- 
nish to the ignorant or malevolent the proof which, un- 
fortunately, is still necessary, that not the hospital is the 
cause of deaths, but that an unusual number of patients 
are brought for admission shortly before death, and in a 
condition that is past recovery. This would not constitute a 
falsification of statistics, but means only the correct dis- 
tribution of figures, which is very important when it isa 
question of ascertaining the influence of the various 
(among others, social) factors upon eure, etc. 


394 PHYSICIAN VS. BACTERIOLOGIST 


It is true, those patients would also frequently haveto 
be considered moribund who have become anemie as a 
result of severe hemorrhages, and who are so often 
claimed to have been kept alive by transfusion; further, 
those who suffer from shock in consequence of internal 
incarcerations—i.e., the brilliant results accomplished 
would then not be sufficiently expressed in the statisties 
of those who were saved by our art. Onthe otherhand, 
those asphyxiated by acute edema of the glottis or by 
foreign bodies would give too high a percentage for the 
category of the moribund—in short, the category of 
eured diseases would run short. However, all these ob- 
Jeetions could be met, in my opinion, if the heading 
‘“moribund’’ would be displaced by the classification 
‘““threatening bodily weakness or adynamia,’ and nat- 
urally the subdivision into ‘“cured,’”’ “improved,’ and 
‘“ died ’’ be retained for them. This is the very point 
in which the limits of our prognosis and diagnosis and 
the efficacy of therapy—respectively, the influence of 
external conditions of life—can be demonstrated best. 
Then all disadvantages resulting from comparisons of 
incomparable quantities would be omitted, and it would 
be most conspicuously shown in how far the measures 
adopted in the hospital are still suited to be helpful 
even under apparently unfavorable conditions. Of 
course, it would be necessary that, for every patient of 
this category, the exact duration of his stay in the hos- 
pital should be stated and every interference noted 
which, passing beyond analeptie measures (indicatio 
vitalis), corresponds to indicatio causalis (in consideration 
of the primary affection). 

Since statistics are neither intended to sanction errors, 
nor to illustrate ostentatious performances, but merely to 
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bring out the truth, they should be handled with careful 
consideration, andmoribund patients, for this very reason, 
belong to the category of neutral cases, which must not 
be utilized either for or against a specific method of 
treatment, altho they naturally maintain their signifi- 
cance for the general mortality statisties and for the eriti- 
eism of certain social institutions. It would be well, for 
this very reason, not to hesitate, and to carry those that 
are admitted in a moribund condition under a special 
heading, and to open also a special column for those who 
recover, contrary to all expeetations, but affording so 
much more gratification. The point in question in such 
cases is, at most, the acknowledgment of an error of 
diagnosis or prognosis, which may befall even to the 
best physician, especially to the hospital physieian. The 
latter, who particularly receives a great number of 
severely affected patients for examination that, besides, 
may suffer from the diffieulties of transportation and 
often also from marked mental excitement, is very apt, 
at the first examination, to mistake a transitory shock for 
real exhaustion of the vital powers; but that is not a 
cause for reproach. Yes, in the interest of such patients 
as appear especially endangered, it would probably be 
most desirable if the first examination were not made too 
minutely, that it were determined only in a general way 
whether collapse or weakness were not due to an appar- 
ent, acutely acting cause that could and must be imme- 
diately remedied only byan operation, by a specific, or by 
some other expert measures (hemorrhage from the geni- 
talia, ruptured varices, foreign bodies, intoxications, 
etc. ). 

Objection will now be made that the opinion here de- 
fended is not seientific, and that, on the other hand, im- 
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proper use may be made of the diagnosis “ moribund”’ 
when it is desired to place the special healing power ofa 
new therapeutic method into the most favorable light; 
for, the more difficult the case, the greater the glory of 
the deed. I do not wish to defend myself against the 
first objection, for it isalways raised when a method is 
proposed that differs from the accepted scheme. I wish 
merely to ask whether in necropsy reports, which, after 
all, are meant to represent the result ofthe most impress- 
ive and most reliable form of diagnosis, the diagnoses 
‘“Hypostatic pneumonia,’’ ‘ Cerebral edema,’’ or ‘‘ De- 
generation of the heart,’’ are not much more frequently 
proclaimed as the final solution of a problem than can be 
admitted by the attending physician who is not able to 
reconcile the obscure and ambiguous symptom-complex 


presented by the patient with this relatively simple find- - 


ing. But a misuse of the diagnosis is scarcely to be ex- 
pected, for it ceases at the moment when the moribund— 
or, let us say, the patients with very bad prognosis for 
the preservation of life—form a special category which 
does not prove anything for therapeutie statisties, since 
analeptic methods are not really therapeutie methods, 
and, besides, an otherwise strong person may, under dif- 
ferent conditions, manifest signs of extreme exhaustion 
which, naturally, at once yield to a simple analeptic 
remedy. 

If these deliberations are taken into account, then 
there can be no question that the four moribund patients 
of the report should be deducted from the thirty-three 
that were not treated—i.e., the statistics of the number 
of diphtheria patients admitted for treatment must not 
contain the four moribund patients at all, since thera- 
peutie statistics can consider only patients, but no indi- 
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viduals, at the point of death, especially when it is a 
question of deeiding regarding the superiority of a new 
therapeutie method. Of course, in determining the gen- 
eral mortality of Berlin, these four cases must come into 
question, and— provided, as we assume, it is ascertained 
that they had not received any injeetions before being 
admitted at the hospital—they then furnish actually 
material in favor of the serum treatment, which, how- 
ever, considering the magnitude of the figures that are 
involved here, ean scarcely beexpressed by percentages. 

Therefore, only twenty-nine patients were not treated, 
and of these, two died; this makes a mortality of 6.9 per 
cent. Hence, there can not be any objection to the con- 
elusion that—even if a greater number of patients were 
not treated, so that two fully identical groups could be 
utilized for comparison in regard to the efficacy of the 
serum, and if, which is not probable, the mortality had 
even doubled on account of the greater number— with 
even 13.8 per cent., it would still remain far below the 
mortality of those treated with serum. 

Apart from this objeetion to the hospital statisties—it 
may be made not only against the above-mentioned sta- 
tistics but against almost all similar ones—I desire here 
to emphasize several other doubts, which are also quite 
important. In hospitals with several wards for diph- 
theria patients, the final registration should be made in 
a uniform manner—i.e., the patients of all wards, treated 
and untreated, should be added and compared; further- 
more, if adults are at all treated with serum, the statis- 
tics of adults should be completely separated from those 
of children. The statisties before us are particularly in- 
structive as to this very point. Since, according to my 
opinion, which is probably shared by others, true diph- 
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theria—i.e., the disease characterized elinically, not only 
bacteriologieally—in adults must be regarded as one of 
the most severe diseases with most doubtful prognosis, 
especially if the center of the pharynx and the uvula are 
attacked—in other cases the differentiation from mere 
angina may be extremely difficult; since, therefore, diph- 
theria in adults runs a very severe course, it would be 
reasonable to expect that the mortality of the adults— 
here not treated with serum— had been a relatively great 
one. But if we now note that in the second internal 
ward all men (respectively, twenty-three adults) have 
recovered without injection, whereas, of seven children 
who received injections, one died, it seems, according 
to my experience, as tho this argues quite as foreibly 
against the curative power of the serum as for the mild- 
ness of the present epidemics. 

Accordingly, the conclusion repeatedly arrived at by 
me will have to be endorsed, that the slight mortality of 
the last years was not brought about by the serum, but 
that the number of the really serious cases of the disease 
has decreased—respectively, that the course of the dis- 
ease in severe cases also is a more favorable one in gen- 
eral than formerly, so that the prognostie signs of former 
days are no longer of the same significance, as was also 
explained by me. 

Such experiences were made also in other affections, 
not only in infectious diseases. Thirty years ago every 
patient suffering from diabetes was considered almost a 
candidate for death, simply because diabetes was discov- 
ered only in most severe cases with very conspieuous 
general symptoms. At present we think differently of 
glycuria and diabetes. 

It is difficult, therefore, to suppress thıe question, What 
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would have become of the other (treated) cases if they, 
too, had not been subjected to the treatment with serum ? 


- Since, on the one hand, the 408 (respectively, 404) 


patients included a total of only 85 (21 per cent.) severe 
cases, as against 191 (47 per cent.) medium severe, and 
132 (about 32 per cent.) mild cases—two categories 
which certainly can not be regarded as chief witnesses 
in favor of the efficaey of the serum, which should be 
tested on the severe cases—since, on the other hand, 
45.9 per cent. (!) of those succumbed who were treated 
for severe involvement, this result does not appear to 
us as being in any manner better than that of any other 
former method of treatment. 

I had never, in former years, and even in the severe 
cases, calculated upon more than 40-50 per cent. mor- 
tality, and even in those that were tracheotomized, altho 
they usually were not made subject to tracheotomy until 
the situation had become critical, I did not reckon for an 
average of several years—for here it may occur that very 
considerable fluctuations take place in short periods— 
upon & higher percentage than 50-60 per cent. mortality. 
It should be borne in mind, further, that, at present, 
tracheotomies are undertaken very early in compara- 
tively slight manifestations of laryngeal stenosis, so that 
the prognosis must become essentially better by this fact 
alone. 

It is necessary, therefore, to consider also the following 
point: If the cases, upon the basis of a careful examina- 
tion, are divided into categories according to severity, it 
is obvious that, a priori, a dissimilar result is expected 
also in the untreated cases—i.e., if the enormous mor- 
tality of 40-50 per cent. is expected in severe affeetions, 
then, according to my estimation—I am not in possession 
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of exact statisties—we may caleulate, in the medium 
severe cases, perhaps upon 15 per cent.; in the mild 
ones, possibly upon 1-2 per cent., since it oceurs some- 
times that a mild case develops into a severe one. Ido 
not believe that an experienced physician formerly 
figured on a larger mortality in cases that were thus 
classified. 

The result during along period’ of time depends always 
directly upon the proportion of the severe (and perhaps 
of the medium severe) cases to the total number of affee- 
tions—i.e., there are (which is obvious to the expert) 
great and small epidemics (respectively, endemics) with 
favorable or unfavorable course, according to the quantity 
of the severe cases having been conspicuously large or 
small. The experienced physician is frequently even capa- 
ble of making the prognosis of the epidemie, as it were, 
immediately upon the occurrence of the first cases; for the 
severity of the epidemic is often manifest at the onset, in 
that the very first cases present abnormally severe phenomena, 
and this character is maintained until the appearance of 
many mild cases announces the end of the epidemic. To 
be perfectly rational, we should, therefore, eliminate the 
mild cases from a statistie of therapeutic results, or, at 
least, classify severe and medium severe cases under one 
heading; however, such a selection would naturally give 
rise to essential scruples, since the separation ofthe severe 
cases from the mild ones is readily accomplished in most 
instances, it is true, but not that of the severe ones from 
those running a medium severe course, and that of the 
latter from the mild ones. It is best, therefore, to main- 
tain the distinetion between mild and severe cases. But, 
at any rate, it must be conceded that a mortality of 17.3 
per cent. in medium severe cases, as accomplished in the 
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serum treatment, is not so low as to cause the method in 
question to appear in an especially favorable light. 

If, now, the figures concerning us here would be based 
upon the above-mentioned approximative estimation— 
i.e., if it is assumed that the mortality proportion of 
the mild to the medium severe and severe cases is as 
e. 1 (2) :15-20 :50—there would result, on the basis 
of the figures here given of those treated with serum 
—i.e., of ca. 32 per cent. mild, ca. 47 per cent. 
medium severe, and ca. 21 per cent. Severe cases in 
those that are not treated (respectively, treated after for- 
mer methods), a mortality of ©. 0+ C. 7+ C. 10 cases 
—i.e., the mortality under equal conditions would be 
17 per cent.—i.e., really even slightly less than was 
the outcome of the treatment with serum. This re- 
sult, therefore, under the existing conditions (the ratio 
of cases regarding the severity of the disease), must be 
regarded as an absolutely normal one—i.e., as the re- 
sult of an epidemie distinguished by a very small number 
(scarcely 21 per cent.) of severe cases, whereas the re- 
sult is here proclaimed to be solely the consequence of 
the serum. Therefore, the significance attached to the 
number of the severe cases is manifest also here; for, if 
only 19 per cent. more of severe cases had been present 
—i.e., for instance, 40 per cent. severe, 27 per cent. 
medium severe, and 33 per cent. mild cases—respect- 
ively, 40 per cent., 47 per cent., 13 per cent.—had been 
treated, the mortality would have been ca. 20 +5 +0 
cases (per 100) = 25 per cent. —respectively, 20 + 8 
+0=28 per cent. It increases, therefore, materially 
by relatively few severe—respectively, medium severe— 
eases—i.e., by about 47-65 per cent.; whereas, upon 
decrease of the severe cases—hence, with about 10 per 


402 PHYSICIAN VS. BACTERIOLOGIST 


cent. of severe, 47 per cent. of medium severe, and 43 
per cent. of mild cases—it only amounts to ca.5 +38 
+ 0 cases —= about 13 per cent. 

If from these figures the conelusion is arrived at that 
the treatment with the serum of Behring has furnished 
results also in the year of the report which considerably 
surpass those of former periods, previous to the intro- 
duction of this remedy, than even an opponent of oro- 
therapy may acquiesce to this dietum, altho with a few 
side remarks. It would be necessary for him to insist 
upon the supplement—not pleasing, it is true, to the 
serum enthusiast—that also the non-treatment, respect- 
ively expectant treatment, but in any case the treatment 
WITHOUT SERUM, at present also furnish results which 
not only considerably surpass those formerly achieved 
with expectant treatment, but which are even far supe- 
rior to those obtained from the treatment with serum. 

This dietum, however, proves the justification of the 
view which I put forth immediately upon the publica- 
tion of the first report concerning the brilliant results of 
the serum—namely, that the decreased mortality was 
influenced not by the serum, but by a number of other 
factors which are not sufüiciently appreeiated by medical 
opportunity statistieians and which ameliorate the dan- 
gerous nature of the disease, respectively of the severe 
cases. I could even a priori exercise this criticism, 
since, in my opinion, neither the theoretical foundations 
of the orotherapy (the theory of protective inoculation 
has nothing in common with the theory of the curative 
effect in disease), nor the method of its application prac- 
tised so far, can stand in the face of scientific eritieism 
and of elinical experience. The view which logically 
and in accordance with experience was alone justified, 
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that the reason for a sudden rise or fall of mortality 
must not be looked for in our medical interference, but, 
above all, in external factors, respectively conditions of 
life, which are still to be explored, but are not explored 
as yet—this view alone can protect from overvaluing or 
underrating of therapeutie (respectively, hygienic) meth- 
ods. But this view is always forgotten, in an unscien- 
tific, tho explainable, manner, when it is a question of 
proving the quality of our performances by the degree 
of deerease of the diseases; whereas, quite in contrast to 
this neglect, it is most warmly defended when intending 
to explain the increase of mortality. Then the influence of 
overwhelming, unfortunately as yet unknown, factors or 
powers of nature is acknowledged, in opposition to which 
medical and hygienie performances become inferior in 
value, which can not be lauded too highly in favorable 
times when assumedly nothing is concealed from us, when 
we appear to have struck at the root of the evil. 

Thus the same report states, in contrast to the infer- 
ences regarding the value of the serum, but, in our 
opinion, deservedly so: ‘‘ The mortality in typhoid fever 
amounted to 21 per cent. as against 16.7 per cent. the 
year before, which, in view of the fact that the prin- 
eiples of treatment have remained the same, must be 
ascribed exclusively to the greater severity of the cases 
admitted.”’ This conclusion, according to the present 
state of our knowledge, is the only justifiable one, and, 
because it is, we should not under favorable conditions 
rest upon imaginary laurels and attribute to our per- 
formances the glory which we owe to the weakening of 
unknown faetors. We should, rather, in accordance 
with the principle, “Si vis pacem, para bellum,”’ strive for 
the recognition of the causes and influences to which our 
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performances do not by any means answer as yet. It is 
easy to boast of our strength when no assailant is present 
or when the aggressor is weak. 

If, therefore, we, as physicians, claim the right to re- 
gard the particular intensity of the pathological process 
as the true and unavoidable cause of the increase of 
mortality—respectively, of the inefficacy of the therapeu- 
tic efforts against the power of typhoid fever—this right 
should not be denied to those who are inclined to at- 
tribute a pretendedly extraordinary improvement of the 
conditions of recovery not to an imperfect and unproven 
method, but to a diminution of the power of those fac- 
tors which, if but somewhat developed, disturb the 
function of the organism and then essentially endanger 
the lives of many. The right should not be denied to 
the opponents of the serum, or, rather, to the skeptics 
who insist upon actual proofs of the curative power of 
the universal remedy, to deduce the improvement of 
mortality from the decrease of certain factors which 
weaken the resistance of the individual or produce a 
certain functional disturbance, so long as all other possi- 
bilities of explanation are not exeluded. But this proof 
can be adduced only by time and by strietest eritieism, 
since, in our opinion, in statistics as well as in war, not 
the great number in itself, but the intrinsie value of the 
individualities composing the troops and the mind that 
groups them are decisive. That so often only the num- 
ber in itself and not the value of the unit—the statistical 
soldier, as it were—is suffieiently considered, is what 
renders statistieal contentions so unreliable, and medical 
statisties in partieular a playground of opinions. 

I do not know whether these explanations will occasion 
the therapeutic enthusiasts to ponder over the difficulty 
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of medico-statistical investigation, the importance of 
which I rate very highly when critical methods are em- 
ployed which serutinize the value of the unit. I am 
sorry to say that I do not believe it, and I would be very 
well satisfied if he who beholds nothing behind the veil 
of Sais, or who can not believe what he descried to be 
the truth, is eredited at least with an honest convietion, 
and not be reproached with grudge, malevolence, blind- 
ness, or ignorance. He especially who, like the author, 
had the opportunity of practising much therapy—altho 
not always in the modern sense under the device, ‘* Fiat 
medicatio, pereat egrotus’'—is happy, even if he may be 
the greatest skeptie in all matters, in possessing a true 
remedy. Only he will not accept it with a blind enthu- 
siasm and with denial of the ceriterion of his experience 
and of biological laws, but he will investigate whether 
or not surrogates or sentiments have been recommended 
instead of infallible, scientifically established methods. 


xXXIV 


THE CONTENTION ABOUT FIGURES IN MEDICAL 
SCIENCE 


I CONSIDER it necessary to enter briefly into the reply 
. of Dr. Körte, because he entirely mistakes the principal 
objeetions which induced my critieism. I do not under- 
stand how it can be disputed that in the report eritieized 
by me a conclusion is drawn regarding the efficacy of 
orotherapy by opposing two different series of treatment; 
for the figures placed alongside of each other are utilized 
for comparison, whether so intended by the author or 
not. Since, besides, it is distinetly stated that “the 
healing serum has furnished results which considerably 
surpass the results of former periods previous to the in- 
troduction of this remedy,’’ I was fully justified, in my 
opinion, in saying that shade and light were unevenly 
distributed; for the new method shines so brightly only 
upon the dark background of former bad results. 
Neither is a comparison with former periods permissible, 
according to my opinion, as long as a possibility exists 
‚that the epidemiec has in the main become milder. This 
is the point at which my critieism begins. And that 
not only the possibility but the certainty obtains that 
this is the case is proven, besides by other explanations 
of my criticism, by the fact contained in the statistics 
that the untreated cases also had furnished a similarly 
favorable result—a result which also surpasses that of 
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former years by a great deal. If, now, the same favorable 
results are accomplished without, as with, treatment, it 
follows that the epidemie has become milder, and the 
proof adduced for the importance of the method of treat- 
ment entirely illusory. 

Whether we are here dealing with small or large num- 
bers is of no consequence, for there is no longer any 
possibility, according to my opinion, with the exelusive 
treatment with serum at present to utilize the more 
favorable character of the epidemie for other methods 
or for nature’s healing. The chances benefit merely the 
serum treatment, and the true character of the epidemie 
can be studied only when a favorable accident is the 
cause that a number of patients are not treated. In this 
connection, however, the number of thirty-three patients 
is not at all small. 

What I request is preeisely that we once more attempt 
to obtain large series of observations without curative 
serum; but we should make haste in doing so, since a 
change in the character of the disease may again take 
place. Even now, if reliance can be placed upon the 
reports of the daily papers, small local epidemies become 
apparent which show an unfavorable character, in that 
the number of the fatal cases becomes larger. The ex- 
acerbations of mortality during the periods of the year 
1894, when the amount of serum on hand ran short, as 
opposed to the periods of treatment with serum, are not 
eonclusive evidence, since at that time a certain selection 
was made among the patients to be injected, and the 
severe cases and those that were moribund were counted 
among the untreated, whereas scarlatinal diphtheria was 
‚deducted, ete. According to former experiences—and 
there are at present signs in that direetion—it may be 
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predicted, should the severity of the individual diph- 
theria affections again increase, that the cases with un- 
favorable termination, as mixed infeetions, will no longer 
be taken into account in the statisties to determine the 

question as to the value oftheserum, whereas those cases 
“ that run a favorable course, even if they are mixed in- 
fections, will, nevertheless, then be utilized as proof in 
favor of the action of theserum. Andthus it will oceur 
—since, as previously emphasized by me, a specific baeil- 
lus does not exist or possess a protean nature—that 
finally only those cases will be considered to be diph- 
theria which are cured by serum; for this cure must be 
the best and only proof in the eyes of the dogmatists that 
the specific bacillus was actually present. Since other- 
wise the entiretheory would collapse, endeavorsare made 
even now to show that the serum acts principally as a 
stimulant which supports the vital energy or tissues in 
the struggle against disease, and it is employed also in 
cäses that have no longer anything in common with 
diphtheria. 

In the present state of affairs everything in favor of 
the serum is continually emphasized, whereas whatever 
argues in favor of the other methods is either buried in 
silence or not considered at all. Ifany quack would to- 
day maintain that his method accomplishes essentially 
better resultsin the treatment of typhoid fever thanthatof 
former years, the fact would indignantly be pointed out 
that all other methods, or, rather, the seientifically ap- 
proved methods, had likewise furnished considerably 
better results during the last years, when the course of 
typhoid fever had become so much more favorable. It 
will certainly not be forgotten, when arguing with others 
than physieians, to designate a conelusion in which light 
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and shade are not equally distributed as sophistie or as 
not objective. 

It is entirely immaterial, under present conditions, 
whether statisties are published for scientific purposes or 
merely as a statement of accounts, as it were; for figures 
are always utilized by one side or by the other accord- 
ing to their apparent results, as is plainly shown by facts. 
In fact, a favorable opinion has even been based upon 
them in the statisties in question—.e., in the statement 
of aceounts not direetly serving scientific purposes ; 
hence, seientifie and practical concelusions have been 
drawn which, owing to the place from which they ema- 
nate, may claim special authority. Bare statisties, or 
such as are assumedly compiled after scientific prineciples, 
have their advantages and disadvantages ; but I prefer 
the bare ones to those which, for the greater glory of a 
certain method are trimmed (respectively, draped), in 
that, for instance, the unfavorable cases are eliminated 
by a trick, ete. I remind merely (other examples need 
searcely be quoted) of the statistics concerning death 
after operations (respectively, in chloroform narcosis), 
which, in our opinion, is exceedingly often unjustifiably 
attributed to feebleness of the heart and inflammation of 
the lungs ; further, of the first statistics regarding the 
effects of the serum, according to which the mortality 
had fallen to below 5 per cent., owing to exclusion of un- 
favorable cases or to the selection of brief periods; 
finally, of the statistics of the results of the cold-water 
and salicylate treatment of typhoid fever. 

For the very reason, therefore, because all statisties 
with their bare figures are intended to furnish a certain 
basis for conelusions (I do not understand for what other 
purpose they should be published), such publications 
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should be made with care. If my criticisms were to ac- 
complish nothing but that mere statements of accounts 
will furnish only the figures without comment, whereas 
every heading of a disease accounts separately for the 
patients that were moribund and not being treated, and 
that, in cases in which it is essential, the patients who 
died and those that recovered are registered according 
to the individual days of admittance, much would be ac- 
complished. If this were complied with, expressions as 
contained in the report and absolutely incomprehensible 
would then be impossible. For, when it is said, ‘‘ Treat- 
ed without serum were 33; of these were moribund, 4; 
of those treated without serum, six died,’’ then every 
one must believe that the moribund patients were in- 
cluded here, and that, after deducting them, the mor- 
tality was two. 

No animosity whatever is attached to my critical re- 
marks, but I have too great a regard for numbers to look 
upon my statistics as a negligible quantity. Moreover, 
I have often enough pointed out that as physician and 
as man I rejoice in the discovery of an effective remedy, 
but that as scientifie physieian and investigator I must 
oppose every and all statisties that mean to prove some- 
thing not in accord with biological, fundamental postu- 
lates. Ofsuch a character are therapeutic theories built 
upon an insufficient judgment of the reaetive conditions, 
and promising a panacea and miraculous remedy. Just 
as ifthe complieated pathological process in its various 
stages, and even in the stage of inception, were nothing 
but a condition of inereased acid or alkaline reaction, or 
a eondition of a conspieuously marked expression of 
some chemical affinity, a chemical hunger, as it were, to 
be allayed by a suffieient complex of opposite affinities 
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in such a manner asto render the neutralized (saturated) 
organism—to use this short expression—at once identical 
with a convalescent person. I regard medical activity 
as a diffieult art, and, therefore, I take every one who 
promises us a specific remedy against a disease, or a path- 
ognomonie symptom, to be quite as Utopian as the one 
who looks for the philosopher’s stone against all diseases, 
or who bases diagnosis and prognosis upon the microscop- 
ical examination of the excretions, as is done by modern 
bacteriologists (diagnosis in absentia). 

I consider the belief in such symptoms and in specific 
signs and cure-alls to be, further, one of the most im- 
portant reasons for the social decline of the medical pro- 
fession, as I have repeatedly explained; for, if a disease 
may be diagnosticated in absentia, as it were, from & 
particle of excretion, and if there are Specifies against 
every microbe, we no longer need physicians, but only 
technicians and mechanics who execute what every lay- 
man believes to recognize and to be entitled to demand 
of the physician. One of the most essential temptations 
to homeopathie treatment is probably contained in the 
possibility of finding a remedy for every symptom by 
consulting a book. 

Theoretically it is not impossible to find for many 
cases a remedy or a serum which, for a short time— 
taking chances on other dangers—protects from affection; 
however, it can not be reconciled with our knowledge 
— which, after all, is quite respectable—of the processes 
in the human body that a possibility exists to find a 
remedy which cures every diseased individual, even if 
he comes under treatment ever so early. What we call 
the first symptoms of disease, which, as is well known, 
arise only after a stage of lateney lasting for some time, 
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and of an entirely heterogeneous character and of differ- 
ent intensity, is nothing but a form of reaction already 
different in the various instances, which to remove one 
remedy is usually insufficient, since this presupposes 
only one possible form of reaction, quite apart from the 
fact that irritation and visible reaction, generator of dis- 
ease (irritation), and symptom are frequently no longer 
in an appreciable relation. Such a remedy must even 
act deleteriously if it isapplied in cases in which another 
than the assumed form is already present—e.g., a sec- 
ondary or indirect reaction. However, we can not here 
pursue these important deliberations any further, since 
we have given them more exhaustively on another oc- 
casion. 

The assumedly most acute weapon of the tachy-thera- 
peutists—i.e., of the modern medical mechanies, or 
‘“chemiaters,’’ whose therapeutic theories result from 
mistaking of the scientific foundation of the disease—is 
acute statistics; for they are called upon to impress by 
striking results and to influence publie opinion, instead 
of being convincing. This is the reason why to-day, 
when physicians are thoroughly opposed to eritical con- 
siderations whieh would, from the very beginning, coolly 
dispose of Utopian hopes, it is imperative to devote our 
full energy to the purpose of showing how insignificant 
the otherwise edged weapon of statisties is in the hands 
of optimistie, or, what is quite as bad, of indolent, stat- 
isticians. The struggle for true statistical results is the 
struggle for knowledge, for truth itself, and only he will 
call such a struggle paltry or useless who is not capable 
of appreciating the relations between occurrences and 
figures, the eriterion of all things, the foundation of the 
law of nature. 


XXV 


UNDULATIONS OF EPIDEMICS, AND THE SERUM OF 
DIPHTHERIA 


An Effect of the Serum upon the Specific Diphtheritic Process, 
Especially upon Laryngeal Stenosis, is not Demonstrable 


DR. Cuno published, in No. 20 of the Münchener medi- 
cinische Wochenschrift of 1901, the results of diphtheria 
treatment in Dr. Christ’s Children’s Hospital, conducted 
by Dr. Glöckler, during the years 1893-1900, to prove 
the striking curative action of diphtheria serum (see the 
following table). The proof appears to be extremely 
striking indeed at the first glance; for, whereas previ- 
ously the mortality amounted generally to much over 30 
per cent.— yes, even up to 40 per cent.—and during the 
first three quarters of 1894, when no serum was employed, 
to an average of 36 per cent., it declined during the 
fourth quarter, with exelusive use of the serum, to 8 per 
cent., and it reached 11 per cent. only once during the 
following years. Quite as extraordinary appears also 
the fact that, for instance, even in 1893 it was necessary 
to perform tracheotomy in 25 per cent. of the admitted 
patients, owing to stenosis of the larynx, with a mortal- 
ity of 64 per cent., whereas in the first quarter of serum 
treatment only about 10 per cent.—it is true, with a 
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mortality of still 44 per cent.—and in the following year 
only 8 per cent., with a mortality of 17 per cent., were 
operated. Thus the author may apparently justly claim 
that ‘the figures must convince even the greatest skep- 
tic of the efficacy of the serum, and that the favorable 
results can in this case scarcely be attributed to the less 
malign character of the disease.” And yet an exact 
analysis of the figures, which I have undertaken in con- 
nection with my former works criticizing serum, yields 
a result which thoroughly shakes this conelusion— yes, 
causes it to become void—and permits the dietum to 
appear justified that the curative action of the serum 
would seem to be very problematic, or really illusory, 
even to the optimist, if it had been first employed in 
the first quarter of 1895 instead of the last quarter 
of 1894. 

Curve I (the undulation of the mortality figure) 
already evinces a very noticeable tendeney to decline, a 
distinet decrescendo of the apices since 1855S—hence, a 
decrease of the severity of the epidemic. If this were 
the curve of a typhoid-fever patient, we would be fully 
justified in looking for an early cessation of the fever, 
and, as an objective observer, would greatly hesitate to 
attribute the cause of this sudden, more marked decline 
to an antipyretie administered during this period of 
visible defervescence. But since the decline is consider- 
able and actually surprisingly great only with the 
beginning of the serum treatment, during the fourth 
quarter, this curve naturally is not yet suficient to 
allow of a conspicuous proof against the effect of the 
serum. 

But if we now consider Curve II with the percentage 
of the patients in whom tracheotomy became necessary, 
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it will be strikingly shown that the necessity to perform 
tracheotomy has become continually less in the course of 
years, that the imminent chief danger of diphtheria, 
stenosis of the larynx, has from natural causes decreased 
regularly and remarkably. But this removes the prin- 
cipal proof of the action of the serum—namely, that the 
early use of the remedy prevents the occurrence of steno- 
sis, and also favors the success of the operation; for it is 
impossible to show more clearly than by the character 
of the curve thatthe danger of the appearance of stenosis 
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was not extraordinarily reduced by a remedy or even by‘ 
the serum, but by the natural course of events, so that 
the figure of the third quarter of 1894 differs but slightly 
from that of the first serum quarter. And, likewise, the 
chances of the operation have not been improved by the 
serum; for Curve III shows distinctly enough that also 
the mortality percentage of those operated upon was 
long before under the same favorable influence, and that 
the mortality of the operated was the lowest observed up 
to the present as early as during the third quarter. 
This proof becomes still more conspicuous by the results 
of the following years which, in spite of the serum, again 
show an ascending wave—i.e., an aggravation of these 
conditions, and, with it, an influence of deleterious nat- 
ural factors. The share of tracheotomy cases in the total 
mortality (see Curve IV) has again risen in the very 
era of the serum, and attained the height of the most 
unfavorable years; and even if a few cases in small fig- 
ures cause a great percentile difference (see below), this 
fact must give us cause to reflect, and leads to the sup- 
position that, unfortunately, an essential factor of the 
danger of diphtheria, stenosis of the larynx, gradually 
increases again. 

There can be no doubt, therefore, that, so far as steno- 
sis of the larynx is concerned, not the serum, but the 
natural undulation of things—i.e., the so-called genius 
epidemicus—has been essentially active in the favorable 
formation of the curve, and without hesitation we may 
postulate, little gratifying as it may be to the defenders 
of the curative action of the serum: Not for the patient, 
but for the reputation of the method, was it a matter of 
great luck that the injections were begun in the fourth 
quarter of 1894, and not postponed until the year 1895. 
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Significance of the Croupous (Exudative) and of the Septic Fac- 
tors for the Character of Diphtheria Epidemics 


But Curves V! and V’ show that the mortality of 
tracheotomy declines more rapidly than the total mor- 
tality, and the objeetion might be raised, therefore, that, 
after all, the uncommonly great difference of the mor- 
tality of the serum years, with an average of 9 per cent. 
as against a total mortality of 45 per cent. in 1884, and 
of 43 per cent. in 1893, could only be eredited to the 
serum, since the natural course of events has influenced 
merely an unessential factor of mortality, the localiza- 
tion in the larynx. But this objeetion is not a thorough 
one; for a glance at Curve IV— which shows the pro- 
portion of deaths after tracheotomy to the total mortal- 
ity—teaches that, at least between 1884 and 1892, the 
deaths from diphtheria of the larynx (respectively, sub- 
sequently to the operation) bore the lion’s share of 
mortality, and that this is again the case in the era of 
the serum. If, therefore, during the years 1884-1887 
the conditions regarding stenosis mortality had been as 
favorable as in subsequent years, and especially in the 
second and third quarters of 1894; if, therefore, it were 
permissible to deduct the number of patients who died 
after tracheotomy (which possibly do not even include 
the total number of individuals who succumbed to 
stenosis of the larynx), with more than 75 per cent. 
of the total mortality, then the total mortality at that 
time would already have been less than 10 per cent., 
and in some years it would have reached not even 6 
per cent. 
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Mortality of patients admitted in percentages, 


(Column III of'the table.) 
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Mortality of the tracheotomized as percentage of the total 


mortality. 
(Column IX. of the table.) 





ANTHER 


0 


v! 


y percentage of the admitted. 
b Mortality after tracheotomy in percentages of the admitted. 


a Mortalit 





ERLLTTTIITTERTIITIINN 
LTLTTTITTITTITD 
LLTELLTTTTTT TTS 
IFELTETTLIT TITTEN 98 


HIHI 


(Columns III and VIII of the table.) 


=== ==>2 === 


84 85 86 8733 89 0 9) 92 93 





420 PHYSICIAN VS. BACTERIOLOGIST 


var 


a Mortality of the admitted R 
db Mortality of the tracheotomized t in absolute figures. 


(Columns II and VI of the table,) 


gez 






* The figures of the individual quarters of 1894 are multiplied by 4. 


VIr 
Law of the contrasting course of morbidity and percentile 
mortality. 


(Columns I. and III. of the table.) 
+ 


LT} 
DPin 


= 
SI ZN I II 4 Fee Ga EEE GONE GENE GEGEN HEERES 
ee Fe eg Ze 


88 89 90 91 3293 I4 96 96 97 98 99 00 01 4 





+ The curve marked a gives the number of the admitted; that marked b, 
the mortality percentage. A division line of the ortiinals for a = 10, ford —2. 
The figures of the curve a for the quarters of 189% are multiplied by four, to 
obtain comparable ordinals. 


UNDULATION OF EPIDEMICS 421 


However, such an assumption is, of course, admissible 
only for the respective years, as evident from the Curves 
III and IV, with a stenosis mortality of 75 per cent. to 
84 per cent. of the total mortality, but not for the other 
years, and least of all for the nineties. As important as 
is the share of stenosis of the larnyx in mortality, still, 
as mentioned above, Curves V' and V” show that, be- 
ginning with 1888, the curve of the total mortality as 
against stenosis mortality evinces a relative rise—respect- 
ively, that to the decrease of deaths from stenosis corre- 
sponds a remarkably small diminution of the total mor- 
tality. Whereas, therefore, the danger of laryngeal 
diphtheria becomes regularly and essentially less and 
even conspicuously small, the total mortality remains 
quite high, altho the latter also, as shown by Curve I, 
manifests a distinet tendeney to grow less. But since 
the enormous decline just for the fourth quarter of 1894 
can not with certainty, or even with some degree of 
probability, be inferred from this tendency, the adher- 
ents of orotherapy may, with some appearance of jus- 
tice, maintain that the remarkable diminution must be 
attributed to the serum. And for the very reason be- 
cause a certain proof can be adduced that the successes 
in laryngeal stenosis—respectively, in tracheotomy—-are 
quite wrongfully ascribed to the serum, the serum thera- 
peutists will so much more strongly emphasize the 
miraculous effeet upon the other manifestations of the 
diphtheritie process. And yet weighty theoretical rea- 
sons argue also against this assertion, and we shall en- 
deavor to demonstrate them, altho we are aware that 
deliberations are not cogent for the matter-of-faect men 
or for the post hoc, propter hoc investigators. 

Two prineipal dangers are connected with the diph- 
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theritic process—namely, stenosis of the larynx with 
respiratory insufficieney, and gangrene (most intense 
local neerosis with subsequent sepsis), for which con- 
ditions we shall leave it undecided in how far local 
insuffieieney of the affeeted organs or a constitutional 
disorder (intoxication, decomposition of the blood, 
microbiohemia) is a cause of death. Aside from these 
two forms which, in our opinion, can almost without ex- 
ception—i.e., apart from a small number of mixed forms 
—be readily determined by an experienced physieian 
from the nature of the membrane in the throat, the 
other causes of death (acute paralysis of the heart, de- 
glutition pneumonia, acute nephritis) are of very slight 
importance—i.e., the character of the epidemie or its 
mortality never depend upon them. Besides, both forms 
of diphtheria are probably in a uniform manner aceom- 
panied with paralysis of the heart, which may quite as 
well be a consequence of an especially intense localiza- 
tion of the diphtheritie process in the myocardium—-re- 
spectively, an effect of the diphtheria toxin (?)—as also 
a sequence of sepsis, or only the expression of exhaus- 
tion of the organism after the struggle is over. 

Every experienced old physician who has witnessed 
great epidemics at various periods and at different local- 
ities, is probably aware that the individual epidemies 
differ materially, in that on one occasion the stenotie, at 
other times the gangrenous or septie, process is espe- 
cially manifest, whereas both processes have an equal 
share in the mortality in other epidemies. Curves V' 
and V” evince that the epidemics at the beginning of 
the eighties were principally of a stenotie character, that 
even in the middle of the eighties sepsis and stenosis 
acted equally disastrously, and that sepsis impressed its 
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stamp upon the epidemics from the beginning of the 
nineties on; for, altho the danger of the stenosis became 
eontinually less, the mortality remained still high, in 
spite of an undeniable tendencey to decline. But we can 
infer from the curves that, as early as the middle of 
1894, the hitherto determining factors of mortality also had 
diminished in intensity; for the percentile mortality of the 
admitted has already decreased essentially below its 
highest point (from 46 to 31 per cent.). However, im- 
portant above all is the result of Curve VI; for this 
shows that from the first to the third quarters, 1894, for 
the first time in many years the diminution of the mor- 
tality percentage corresponds to an essential decrease of 
the number of cases of the disease. This condition de- 
serves the greatest consideration, Since it announces & 
relative increase of the mild cases—a harbinger, as it 
were, of a material transformation of the character of 
the epidemie in the direction of benignity, as I have 
indicated in my former remarks, and as I desire to 
explain more in detail in the following. 


1001 


Law of the Opposite Course of Morbidity and Percentile Mortality 


If we analyze a sufficiently large, uniform, and similar 
material covering a long period of time, it is not difheult 
to determine that the eurve of morbidity and that of 
percentile mortality usually move in opposite direetions. 
If the former rises, the second deelines, and vice versa ; 
or both diverge if the mortality rises, and they con- 
verge if it declines. For instance, if ten patients die of 
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one hundred cases—hence, with a death-rate of 10 per 
cent. —then, for the following year, the case (of the three 
possibilities of the mortality rate) that the curve of the 
mortality percentages runs parallel is extremely rare; 
and likewise is the case relatively seldom that the mor- 
tality eurve rises or falls in the same sense as the mor- 
bidity eurve—i.e., moves' approximately parallel to the 
same (upward or downward), asin those places which, in 
Curve VI, are designated with an exclamation point (!). 
As a rule, convergence or divergence of both curves 
takes place. Suppose, therefore, a complete system of 
undulations of the epidemic—i.e., a sufficiently great 
number of individual waves or years—is made a subject 
of investigation, it will be seen that, of the above-men- 
tioned three possibilities of the course of the curve, the 
case of an opposite course is by far the most frequent 
occurrence—hence, may be regarded as somewhat in the 
nature of a norm; i.e., if in the following year the mor- 
bidity of 100 (with the death-rate of 10) rises to 150, 
the percentage of deaths will, as a rule, remain more or 
less below 10 per cent., and if the number of cases de- 
clines to 50, the mortality will be considerably above 10 
per cent. 

Hence, the law of the opposite course (of morbidity 
and percentile mortality) emphasizes the fact that a dis- 
semination of the epidemic, which naturally increases 
the chances of the individual of becoming affected, 
diminishes the danger to the life of the patient, whereas 
a deerease of morbidity, altho it lessens the prospects of 
the individual of falling sick, still enhances the chances 


ı To render the characteristie course of the curves particularly distinet, it is 
practical to select a different scale for the curve of the mortality percentage; 
we have adopted the proportion of the ordinals 5:1. 
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of a fatal termination—respectively, impairs the chances 
of recovery. This law is most distinetly manifest in the 
statisties interesting us in Curve VI; for an exception' 
is found only once in the anteserum time (compare 
the ! mark) from 1886-1887; i.e., both curves run cres- 
cendo, whereas the mortality eurve should run decres- 
cendo. This abnormal condition appears to be, indeed, a 
preeursor of the deleterious change of the character of 
the epidemie during the following years; for, in spite of 
the decrease of stenosis mortality, the mortality eurve 
remains comparatively high. Necessarily, therefore, 
toward the end of the eighties a deleterious factor must 
have again become active, which completely abolishes 
the advantage gained by the decrease of laryngeal sten- 
oses and their dangers. The second exception to the 
rule, but in an inverse sense, is noted in the third, ante- 
seral, quarter, in which the mortality and morbidity 
curves once again move in the same direction, but de- 
erescendo in this instance, whereas the mortality should 
really have moved crescendo, a conduct which, in our 
opinion, now indicates an essential improvement of con- 
ditions—in the same manner as the previously mentioned 
state announces an aggravation. This favorable change 
is, indeed, manifest in the fourth quarter (serum quarter), 
which probably shows the highest figure of cases of the 
disease as yet observed (in the course of three months), 
with exception of the quarters of 1891; but, unfortu- 
nately, it is of course impossible conclusively to prove 
the correctness of this conclusion, owing to the interfer- 


! Attention may once more be called to the fact that it was necessary to con- 
sider the quarters as years, as it were, and, accordingly, to quadruple the fig- 
ures, to render a comparison feasible of the figures of 1894 obtained under the 
influence of (assumedly fundamentally) different therapeutic actions during 
periods that will not allow of comparison. 
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ence of the serum treatment occurring most opportunely 
to the serum therapeutists, because happening at the very 
time of the most marked change. For, altho it offers a 
great deal of probability— yes, certainty—to an unbiased 
observer, so long as the above-mentioned law is not con- 
firmed throughout—respectively, acknowledged as the 
expression of an approximately regular proportion—the 
serum therapeutists, as exact politicians, are unquestion- 
ably justified in regarding, for the time being, the oppor- 
tune eoincidence of the remedy and of the conspieuous 
improvement of conditions as a support of their views, 
instead of as a confirmation of our hypothesis. How- 
ever, this hypothesis is favored by the further course of 
the curve, which from now on—i.e., during transition of 
the, in our opinion declining, system of undulation into 
a new one shows a remarkable inconsisteney of the 
norms that prevailed so far, and—which is of especial 
importance—foreibly illustrates the inefficacy of the 
remedy with reference to the laryngeal process. Namely, 
a remarkable similarity again exists between the initial 
and the terminal portions of Curves V! and V* (1884- 
1889 respectively 1895-1900); tne proportion of stenosis 
mortality to general mortality—respectively, to the num- 
ber of patients admitted—again becomes the same as 
formerly; i.e., stenosis again has an overly great share 
in the mortality (up to 75 per cent.); only the level of 
the curves, corresponding to the mortality figure, in our 
opinion essentially diminished by favorable circum- 
stances, is a different, lower, one. 

Summing up the course of the undulation system, in- 
eluding in this instance almost two decades, we find: 
After at first (at the beginning of the eighties) the typ- 
ical eroupous process, characterized by affeetion cf the 
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larynx, and then, for a long period of time, septic diph- 
theria, had the lion’s share of mortality, an essential 
improvement of conditions began from the middle of 
1894 on—i.e., a well-defined valley wave of the total 
mortality which, in our opinion, was announced long be- 
fore the valley wave which manifested the diminution of 
the danger of stenosis (or the mortality of those that 
were stenosed). But, unfortunately, the indications are 
at present that we again are in a stage of transition to a 
new mountain wave, again announced by the relatively 
great stenosis mortality—in spite of the employment of 
the serum. Ifthe material upon which these statisties 
are based would be analyzed thoroughly and with due 
consideration of the primary picture of the disease and 
the course of the individual cases in their different 
phases since 1884, it would most probably demonstrate 
the correetness of this conception of a changeable genius 
epidemieus—respectively, of the periodieal influence of 
certain factors changing the character of the epidemic. 
Atany rate, according to my own, quite considerable, 
experiences, gained, it is true, in another province, I 
have long ago come to a definite conclusion regarding 
the character of the diphtheria epidemie of the last 
twenty years, and which is embodied also in the above 
statements. 


IV 


Pathogenic Remarks Regarding Septic Diphtheria, and the Possi- 
bility of its Being Influenced by the Serum 


Assumed, but not admitted, that the rapid decline of 
the curve in the fourth quarter of 1894 was not caused 
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by the natural course of events, but by the serum, we 
would, in view ofthe great probability that the septie 
character of the affeetion determined also the mortality 
ofthe serum year and of some of the following years, 
arrive at a most paradoxical, and, therefore, remarkable 
result: The panacea created by an “ingenious theory’ 
by means of a specific method as an infallible natural 
weapon—hence, to be employed as early as possible— 
against specific diphtheria (or, to express it more ex- 
actly in accordance with modern views, against the 
products of the specific bacillus); this specifie remedy 
fails completely if brought in contact with the genuine 
diphtheritie process (respectively, its characteristie form 
and localization), and displays its chief action in gan- 
grene or sepsis, which can by no means be designated as 
a product of the specific diphtheria bacillus, represent- 
ing merely an abnormal result which is relatively often 
observed in this form in inflammatory or infeetious dis- 
eases. Ifany one should dispute this, we say to him 
that, in our experience, first, diphtheria which has 
assumed a gangrenous or septic character can no longer 
be differentiated from gangrenous- (or septico-) phleg- 
monous angina, and, secondly, Sepsis is one of the rarest 
terminations, especially in typical cases, of diphtheritie 
affections (with whitish yellow firm membraneand with- 
out involvement of the posterior phärynx or ofthe nose). 

Hence, the efficacy of the serum extends, singularly 
enough, only to cases which, in the most favorable in- 
stance and if devoted to an orthodox - bacteriological 
eonception, must be designated as mixed infeetions—to 
cases, therefore, which can be classified only as scarla- 
tinal diphtheria. This variety of the disease has as little 
in common with (typical) diphtheria as has angina 
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phlegmonosa, which frequently leads to gangrene and 
quite often to sepsis, whereas simple angina is not rarely 
the cause of the mildest form of pyemie affeetion, of 
acute artiecular rheumatism. To prove this assertion, 
the following deduetions may be permitted: Asa patient 
with pneumonia may succumb to pulmonary abscess, 
empyema, or sepsis; a patient suffering from measles, to 
the sequel® of the general. disease, or to bronchopneu- 
monia, or to general tubereulosis; as sepsis may develop 
in connection with any form of wound or with an affec- 
tion of thethroat, so may also a septic—respectively, gan- 
grenous— process supervene upon diphtheritie angina 
(the especially severe form of inflammation of the throat), 
and the more readily so, the less the primarily affected— 
i.e., the abnormally irritated or paralyzed—tissue is 
capable of warding off other nox®—respectively, of pre- 
serving itsown existence. In other words, the less a 
typical (croupous, hence superficial) exudation—i.e., 
an adequate, and, as far as the prevention of the general 
affection is concerned, probably favorable, reaction to 
the noxa of diphtheria is brought about, owing to a cer- 
tain weakening predisposition depending upon the 
natural tendency or upon the genius epidemicus, the less 
pronounced the membranous, or, better, the extra- 
mucous, character of the products in the pharynx as 
against the intramucous (destructive) process, the more 
certainly is the occurrence of intense necrotie and septie 
disturbances to be expected. 


What, then, constitutes the difference, for instance, be- 
tween croupous (fibrinous) bronchitis, or croupous pneumonia, 
with critical resolution, and pulmonary abscess, or gangrene, 
if not the faculty of the tissues of maintaining their capacity 
of existence under the influence of an abnormal irritation— 
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i.e., under altered conditions of irritability and nutrition, or 
under the pressure of the exudate; hence, to organize an ap- 
propriate compensatory labor for the affected parts or the 
entire organism, in spite of the disturbance? On the other 
hand, the tissues that are insufficiently nourished become 
mortified because they are not capable of exuding, as it were, 
the products of inflammation—.e., they can not get rid of 
them, but are overwhelmed by them, and the part thus mor- 
tifying, as seat of decomposition or asan open gateway for 
the microbes, will naturally bring ruin to the entire organ- 
ism. Butthe tissues endowed with great resources—respect- 
ively, compensatory arrangements—not only nourish them- 
selves sufficiently in spite of, or rather just because of, the 
production of an exudate that is expelled from the organism, 
but in the increased activity of the essential (internal) labor, 
they possess not only the means of destroying the internal 
irritation (respectively, to pass the products of inflammation 
to the surface), but also to liquefy them later on and to 
absorb them, or to expectorate them by the action of extra- 
bodily labor. 

The same conditions obtainin diphtheria. That a patient 
with diphtheria becomes septic is a sign of insufficient reac- 
tion—of weakness—of the tissues, which succumb to the de- 
mands of a marked abnormal irritation (respectively, to the 
internal compression by the copious exudate), thus paving 
the way for ever-present parasites. 


Therefore, according to our experience, we are not 
able to look upon the septic change as a specific affec- 
tion—i.e., as the expression of the genuine membrane- 
developing process of true diphtheria; in any case, the 
possibility of assuming diphtheria at all diminishes in 
proportion to the rapidity of the onset, and to the inten- 
sity of the phlegmono-gangrenous, or septic, symptoms. 
The gangrenous, or septic, process, according to our 
opinion, is merely an abnormal complication of typical 
diphtheria, a frequent, it is true, and very serious inci- 
dent of this affeetion of the mucous membranes, as ery- 
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sipelas, hospital gangrene, or puerperal sepsis are compli- 
eations by means of which the simplest wounds, or even 
physiological processes, may become sources of mortality.! 
In other words, every acute disease is fraught with a 
possibility of an atypical course—i.e., the development 
of the specific symptoms of reaction does not oceur which 
furnish the typical (classical) clinical pieture. The 
brief action of the definite etiologieal factor liberates 
inadequate disturbances of activity, and thus creates 
dangers which have nothing in common with the origi- 
nal process—just as a small bedsore may lead to a fatal 
termination in a convalescent from a severe attack of 
typhoid fever, who, owing to pronounced weakness, con- 
tinually remains in the dorsal position. The greatest 
danger in diphtheria—besides the localization of the 
typical process in the larynx—is the development of the 
gangrenous-septic process characteristic of the formation 
of which—with known etiology—is usually the absence 
or the very deficient development of the typical (path- 
ognomonic) phenomena of the respective process. 


Thus here, too, the statement pronounced by me twenty 
years ago, in an investigation on endocarditis (Eulenburg’s 


1 Attherisk of being accused of absolutely unscientific views by the lauda- 
tores temporis presentis, Iam bound to express the opinion that the law of 
undulation holds good also in wound disease, including those of puerperal origin, 
and that even the successful achievements of modern surgery, which in part, 
it is true, depend also upon an improved technics, and upon an appropriate 
diminution of noxz# (asepsis), are to a certain extent nothing but the expres- 
sion of this law—i.e., a valley wave of the predisposition to secondary wound 
diseases—like many other successes which we attribute to our presumedly 
excellent—because coinciding with an improvement of conditions—hygienic 
and therapeutic measures. It is probable that the physicians of former days 
also ascribed the extinction of pest and of English sweating fever to their sci- 
entifically established influence upon events! The last word has not been 
spoken even about the value of smallpox inoculation, or about the significance 
of the undulation of smallpox epidemics, the diminution of which we deem it 
opportune to attribute solely to vaccination. Tempus docebit ! 
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Real Encyclopädie), still holds good: “ Altho the inflamma- 
tory process on the valves conditions the primary and second- 
ary dangers, still not the endocardial deposits, yes, not even 
the formation of ulcers, but the development of the general 
infection constitutes the principal peril to the patient.” This 
general infection will take place if the normal capacity for 
reaction does not suffice to remove the irritation, or to locali- 
° zation—respectively, if the noxa is excessively strong. 

Thus, in our opinion, the hemorrhagic form of smallpox is 
nothing but a condition brought about by the unfavorable 
predisposition of the patient, and for which the smallpox 
toxin forms merely the process of causation, but not the foun- 
dation of the symptom picture; and thus, under certain 
favorable external conditions, typhoid fever will become 
hunger or war typhus (of a gangrenous or septic character) 
which naturally, in spite of the numerous petechie and 
hemorrhages, is not identical with specific exanthematic or 
petechial typhus, but indicates only the most intense forms 
of the typhoid disturbance of function occurring under espe- 
cially unfavorable vital conditions—i.e., an organism which 
is especially predisposed—by tendency and function, or by 
internal and external conditions of life—is, under the influ- 
ence of the respective noxa (a very intense or extensive 
action), at once injured to such an extent that the typical 
features of the normal clinical pieture are obliterated. The 
specific reactions, or localizations, or characteristic products 
by which the adequate regulatory endeavors of the body are 
manifest, are displaced by a disturbance of activity common 
to many processes which might well be designated as acute 
insufficiency of the blood-binding function. 


Not quite without reason, this view will be looked 
upon as a revival of the former theory of putrid fever, 
and I shall thus be open to the suspicion of antediluvian 
views. But it is actually impossible for me to free my- 
self from the unfashionable view regarding the signifi- 
cance of the genius epidemicus which is manifest not 
only in the undulations of the morbidity (the change of 
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isolated affeetions—respectively, endemies and pandem- 
ies), but also in the special intensity and multiplieity 
of certain deleterious complications which erowd the 
typical elinical pieture entirely into the background. 
At any rate, my convietion has not arisen from lack of 
experience or from insufficient knowledge of the litera- 
ture, for I have observed all the European epidemics of 
the last thirty years from very extensive material, and I 
claim to be also suffieiently familiar with the history of 
medicine to have an opinion of my own regarding these 
questions—an opinion which need not be wrong because 
it is in contrast to the modern theory. 


Vv 


Resume 


To sum up: We regard septic diphtheria as being due 
to a constitutional weakness—i.e., t0 a secondary form 
of manifestation resulting from the abnormal form of 
reaction (predisposition) of the affected organism, or 
perhaps from the extent of the noxa, and in itself hav- 
ing as little to do with the primary cause of the disease 
as has sepsis with the prick of apin, which, altho it may 
lay open the interior of the body, still must not necessa- 
rily be the carrier of the respective microbes, or toxins, 
which can enter through the open gateway on their own 
account. 

We are of the opinion that there is no disease in which 
the part of personal or regionary (local) predisposition 
can be studied to better advantage than in septie diph- 
theria. The determining factors in this instance are 
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probably; within wide limits, individual and local eondi- 
tions (respectively, the genius endemicus and epidemicus), 
presumably in the overwhelming majority of cases not 
to be identified even with a marked intensity of the 
pathogenie irritation, let alone with a conspieuous ac- 
tivity or virulence of specific mierobes, but merely with 
unfavorable changes of the vital conditions of the organ- 
ism in the widest sense. These personal relations deeide 
whether-an individual organism reacts with the typical 
whitish-yellow exudate, which has the tendeney of de- 
scending and of killing by respiratory insufficieney, or 
with grayish-yellow or brownish-yellow, shreddy, loose 
exudate which, from the onset associated with fetid odor 
from the mouth and with glandular swellings, has a 
tendeney of migrating into the posterior nares (putrid 
fever). 


‘In fact, Ican not banish the idea from my mind that the 
conditions regarding the locus minoris resistentice are in no 
way different here than in an ordinary cold. One person 
acquires a simple rhinitis; another one, pharyngitis, with sub. 
sequent rhinitis; a third individual, rhinitis, with subsequent 
laryngitis. 

The participation in throat affections of predisposition— 
respectively, of theextent of the primary injury orirritation, 
or of the significance of a special genius epidemicus; @.e., of 
the markedly unfavorable (general or epidemic) change ofthe 
vital and functional conditions—is manifest also by the fact 
that sepsis supervenes only very rarely upon the mostsimple 
forms of angina, but frequently upon severe forms of diseases 
of the throat characterized by a well-developed general affec- 
tion (abnormally intense reaction) or by an especial intensity 
of the local disorder, including primarily the typically diph- 
theritic process. (Scarlatinal angina, deep-seated phlegmo- 
nous processes of the throat predispose especially to sepsis, and 
it is particularly remarkable of the activity of the genius 
epidemicus that so-called septic, gangrenous diphtheria, 
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occurs much more rarely as an isolated disease than does the 
typical croupous form.) 

Incidentally stated, according to our experience and in spite 
of all assertions to the contrary, we consider the danger of 
infection of diphtheria, especially of the septic form, to be 
extremely slight; for, first, we have observed many cases of 
isolated affection, and particularly in places in which the 
quarantine arrangements were not satisfactory; secondly, 
we have, apart from the exemption of physicians and nurses, 
never noted an infection of the children and adults in 
the neighborhood of patients in whom the presence of diph- 
theria was recognized too late; thirdly, we can not at all 
look upon the fact that a great many individuals and often 
many children of one family become affected, either simul- 
taneously or inrapid succession, as a proof of infection from 
case to case, but merely as an expression of the same causes 
that are generally active. 


Since the new theory of a curative diphtheria serum 
is based upon the existence of a specific bacillus, and 
since the proof of the curative action can be rendered 
only when the remedy proves its efficacy particularly 
in cases of specific diphtheritie affeetion (i.e., in cases in 
which it is assumed that the diphtheria bacillus alone 
plays its part), then all objections deserve notice, above 
all, which are qualified to call the justification of these 
two assumptions in question. Our contention, that the 
criteria brought forward for the specifieity of the bacil- 
lus do not suffice, and that there is no such a thing as a 
speeifie diphtheria bacillus, but, perhaps, a Löffler bacil- 
lus, will, of course, be no reason for the adherents of the 
opposite opinion to relinquish their views as to the 
specific relations of a bacillus to diphtheria. But the 
fact that, according to the above statistie determinations, 
an action of the specific serum can come into questien 
possibly only in the septie form of diphtheria—respect- 
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ively, in mixed infeetions—should cause even enthusi- 
asts and optimists to become startled, to say the least. 

The objeetion is not at all in order that the remedy 
prevents the development of the septie process, because 
it aids the organism in the struggle against the true 
agent of specific diphtheria—hence, hinders, as it were, 
the hopeless combat along two fronts, in that it takes 
charge of warding off the main attack. 

This condition would be quite gratifying, indeed; but 
the assumption, like all absolute analogies deduced from 
test-tube experiments, or from experiments undertaken 
in animals, is an illusion. For, apart from the fact that 
the weighty physiological and pathological objections 
raised in various places to this conception contradieting 
the conditions of the energetic, have as yet not been re- 
futed, the patient with septie diphtheria does not, as a 
rule, die because the typically diphtheritie process is 
excessively intense or extensive, or because the organ- 
ism has exhausted itself in its successful defense against 
the latter, but the lethal termination takes place under 
manifestations which are by no means characteristie of 
the particular process or etiology, Since they constitute 
the rule also in other severe affections of the throat—e.g., 
in scarlatinal disorders of the throat. 

The very absence of the normal reaction characteristie 
of the noxa of diphtheria, the non-presence of the typ- 
ical, superfieial, eroupous process, demonstrates—unless 
we prefer to assume another etiological factor, for which 
supposition there is no reason whatever—that the body 
in this instance is incapable of developing the natural 
process of reaction or recovery. The paralyzed or in- 
suffieient tissue, owing to an inadequate, not appro- 
priate, local process, not only allows the entrance of 
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otherwise harmless mierobes—the ubiquitous pyogenic 
agents— which, under regular conditions (i.e., with nor- 
mal reaction), may possibly be denied to them just by 
the development of the typical superficial exudate, but 
it even constitutes them the rulers of the non-funetion- 
ating tissue. The primary noxa of diphtheria, which we 
certainly do not attempt to find among the host of 
mierobes, as little as that of pneumonia, plays here 
simply the part of a mere process of causation, whereas 
in typical cases it creates the entire form of reaction— 
i.e., the process in its entire course. It is true, it ushers 
in a disturbance in the pharynx in diphtheritie sepsis; 
but, owing to the special predisposition, it moves in an 
entirely different direction and dimension than in nor- 
mal reaction, and, therefore, often causes even the col- 
lapse of the debilitated organism by intense general 
sepsis—i.e., by an atypical affection. 


Therefore, according to my opinion, only thetypical devel- 
opment of the (croupous) exudate indicates the normal 
activity of the tissues—i.e., only under otherwise normal con- 
ditions will the noxa of diphtheria liberate a pathological 
process running a certain course and characterized by the 
formation of membranes at the surface, which also repre- 
sents the adequate reaction—i.e., the one which, under aver- 
age conditions, regulates in an appropriate manner, unless 
vital parts are for too long a period of time, or too intensely 
deprived of their functions (laryngeal stenosis). In the other 
case, owing to a special individual predisposition or in conse- 
quence of excessive intensity of the noxa, the activity of the 
tissues is or becomes paralyzed from the beginning, and, the 
compensation in the tissues being insufficient, localization 
does not succeed even by sacrificing of a certain portion of 
the unnourished parts (formation of pus, ulcers, or partial 
disintegration of tissue), but a rapidly progressing process of 
mortification of all layers offers a favorable medium to schiz- 
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omycetes and facilitates the entrance into healthy tissues 
(respectively, blood current—i.e., general sepsis). 


But whatever theoretical opinion might be cherished, 
whether our explanations concerning the fundamental 
pathogenie difference between typical and septie diphtherias 
are accepted or not, the curves shown above should be 
sufficient to cause the admission that, considering the 
Curves II and III, there can be no question whatever of 
an effect of the remedy against speeifie diphtheria. 

But would it not be an ineredible aceident that the 
remedy, the inefficacy of which in the speecifieially diph- 
theritie process is so drastieally illustrated by the above 
eurves, should have been effective just in the septie 
process (i.e., in those cases in which it was no longer a 
question of the real toxin of diphtheria), in which, there- 
fore, even the train of thought' from which the direet 
healing potency, the serum, was bound to be created in 
a particularly complicated manner, will scarcely or not 
at all come into consideration? Weare probably justi- 
fied in assuming, on the basis of experience and theory 
—-and just the doctrine in vogue to-day can not be in 
opposition to this conception—that the diphtheria toxin 


1 The enigma of immunization—once apparently so simple and so easily of 
solution to enthusiasts, which even to-day still appears to be solved to those 
who are especially easily convinced by experiments and by theories that can 
be comprehended only with difficulty, in spite of all new complications and 
possibly forthis very reason—this enigma has not come nearer solution, in that 
attempts were made to prop old errors with new experiments; at least, not to 
him who, from practical experience and from individual thought, knows the 
difäculty of the problem—i.e., has comprehended that a solution is never pos- 
sible on the narrow basis of our present biological knowledge. It would be dif- 
ficult to uphold to-day any of the former theories which, unfortunately, at 
once passed into therapeutie practise; and yetthe claim of modern humoral 
pathology of treating patients in a schematic manner—i.e., by force and 
automatically—is based entirely, except animal experiments, upon such 
sentiments. 
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is already destroyed in gangrenous manifestations, that 
only a septie poison is still active, and thus the statisties 
of results should entirely eliminate all cases in which 
the remedy is not employed prophylactically, but is used 
even in affeetions with a decidedly gangrenous character 
—hence, all cases which are severe from the onset. The 
statistics formerly analyzed by me also showed most con- 
elusively that the influence of the remedy upon severe 
cases from the start on was equal to nothing, and that 
only the deficieney of many statistics which did not dis- 
tinguish between severe, medium severe, and mild cases 
was instrumental in procuring to the serum a renown 
which properly is due to the benignity of the epidemic. - 
The mortality of the medium severe and of the mild 
cases—i.e., of those cases which did not present a septic 
or stenotie character—has never been great at any time, 
according to our experience—i.e., the severity of anepi- 
demic has always been determined only by the number 
of such cases as were to be characterized as severe ones 
from the beginning. 


The yearly diphtheria statistics of the Hospital ‘am 
Urban,” whose inferences, too much in favor of the serum, I 
was repeatedly compelled to oppose,'! show, in a most instruct- 
ive manner, that such a separation can very well be done by 
experienced physicians, and that it is of the utmost impor- 
tance. We can but advise every one who disputes the possi- 
bility of such a separation to study the above-named statistics, 
to convince himself that the prognostic determination—re- 
spectively, differentiation—of three grades of the disease, as 
undertaken by Koerte, hasstood thetest. Thishas furnished 
the unobjectionable proof that the mortality of an epidemic is 
governed exclusively by the number of severe cases. And 


ı Compare Chapters XXIII and XXIV. 
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yet the serum is credited with successes which it is not en- 
titled to claim on the basis of theory and practise, 

The conditions for diphtheria serum—it will be con- 
ceivable that I am not able to designate it by the sug- 
gestive and fascinating name of ‘‘ curative serum ”’—are 
quite analogous to those which prevailed for Koch’s 
tuberculin, which, evolved from a theory that, in my 
opinion, was absolutely incorrect, logically should have 
been recommended only in the speeifically tubereulous 
process, but never against phthisical processes, and, 
above all, never with the well-known directions as to its 
employment. This mistake was discovered too late, and 
then all failures of the remedy were attributed to the 
existence of a mixed infection, whereas the favorable 
results were indiscriminately asceribed to tubereulin. 
This is repeated now, altho in an inverse manner: The 
““ingeniously conceived’’ diphtheria remedy fails just 
in the specific process out of which and for which it has 
been created; but still, on the one hand, the apparently 
favorable results—which must be attributed only to the 
increase of the mild cases, as stated by me and by others 
years ago—are unhesitatingly (respectively, in conse- 
quence of statistical fallacies) credited to theserum, and, 
on the other hand, successes are claimed even in scarla- 
tinal affeetions of the throat, whereas the failures are 
passed over because then it was no longer a question of 
diphtheria. Such actions, immaterial whether the point 
in question is tubereulin or diphtheria serum, can be 
committed only by therapeutists who are determined to 
have success by all means. 

A point which greatly aided diphtheria serum was the 
fact that it was introduced when coming events had al- 
ready cast their shadows before—i.e., when the begin- 
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ning of a distinet valley wave of mortality could already 
be determined. If the tubereulin of 1891 were first em- 
ployed to-day when, according to our opinion, an essen- 
tial decrease of the danger and frequency of tuberculosis 
already exists, and if only the early cases (hence, also in 
tuberculosis those that are mild and in part doubtful) 
were declared fit for treatment—as the orotherapists 
inject even upon a mere suspieion of diphtheria, and 
with such cases improve their statisties—therefore, if 
we again would operate with a curative tubereculin, 
then for the above-stated reasons, and at the hand 
of ‘““abortive’ statistics, we could again achieve fas- 
einating results—i.e., the long-lasting suggestion which 
is so very characteristic of hypnotism in the realm of 
Science. 

And yetto him who follows the undulations of epi- 
demics the conditions are quite simple also in the 
domain of diphtheria, since in the natural course of 
events the deleterious influences usually and luckily 
ehange and decrease as spontaneously as—unfortunately 
— they also develop spontaneously. Any one who elosely 
pursues the history of membranous, or croupous, angina 
—i.e., diphtheria—can readily reconstruct from the 
change of the pathological pieture—respectively, from the 
change caused thereby of the pathogenie conceptions of the 
authors—the individual systems of undulation—respect- 
ively, the partial waves—which are distinetly recogniz- 
able also in the last system of undulation, the acme of 
which begins at about the end of the seventies. The 
first to lose its power was the factor which alone is char- 
acteristic of diphtheria—namely, the formation of super- 
ficial membranes in the regions of the pharynx and 
larynx; then, after a relatively brief rule, the factor 
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which weakens the constitution and favors sepsis has 
also gradually diminished in intensity." 

The course of diphtheria epidemics, therefore, is not 
at all different from that of all epidemies—respectively, 
undulation systems—of acute morbidity, with which per- 
sonal experience or history has made us acquainted, and 
even the therapeutie conclusions, according to the dietum 
‘post hoc, propter hoc,’’ repeat themselves. Hesitation 
prevailed at all times to acknowledge that the causes of 
the decrease and disappearance of epidemies are un- 
known, and to recognize that epidemics also are subject 
to the law dominating nature of development, of com- 
ing and passing away. But earnest endeavors prevailed 
at all times, according to the standpoint of the religious 
or scientific belief, of the confidence in supernatural 
powers or in our own, to trace the recurrence of better 
conditions to divine or human intervention, to miracles, 
magic remedies, or to the influence of scientific deeds. 
The measures employed, according to the prevailing 
standpoint, were and are believingly looked upon as a 
sufficient and as the sole cause of the success, provided 
they are applied just at the right time—i.e., at the be- 
ginning of a wave valley of the epidemie. Thus, all 
experiences and considerations now also point to the 
fact that this favor of the conditions was showered in a 
full measure upon diphtheria serum, and that the sug- 


ı Even he who does not clinically separate the two forms of diphtheria quali- 
tatively—i.e, who disputes the action of a different etiological factor in the 
septie form, must admit that the same qualitative difference at least exists 
between the croupous and the diphtheritic processes as is present between 
benign inflammation and suppuration with destruction of tissue, between 
croupous bronchitis—I do not say fibrinous—and inflammation of the lungs 
(respectively, pulmonary abscess and gangrene), between acute nephritis, with 
abundant development of casts and abscess of the kidneys, etc. 
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gestive addition with which its healing power was em- 
phasized is not justly its due. 

The founder of diphtheria-orotherapy has in most re- 
cent times displaced the theory, which resulted in the 
presumed remedy, by a new one, and thus probably 
acknowledged that those were right who, like the author, 
from the beginning combated it as being unfounded. 
Even if the new theory were more plausible than it 
appears to us, the abandonment of the first foundation 
deprives orotherapy as it existed until now of its most 
essential basis. It is true, to prove that even wrong con- 
clusions result in valuable accomplishments for practise, 
a celebrated example might be adduced; but then the 
question is also in order: Does it suffice to promote 
wrong prepositions to be a Columbus? 

Simply because in its time, in the enthusiasm of ex- 
perimenting, events were considered to be extremely 
simple and infection disease was identified with injection 
disease, the belief obtained that all problems were solved 
by the most simple theory; and, therefore, are we com- 
pelled, on the basis of every new fact, to alter the 
“theory ad hoc,’’ whereas, with some critieism, facts 
long known would have sufficed at once to demonstrate 
the inadequacy of every one of the modern chemiatrico- 
humoral theories. 


vI 


The Clinico-Therapeutic Test of the Serum as Practised So Far 
Does Not Answer Scientific Requirements 


Unfortunately, the recognition of the true relation of 
matters was for a long period of time impaired or ren- 
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dered impossible, in that, as customary during the first 
enthusiasm, the new healing method was inaugurated 
suddenly, in all places and in all cases. We say “un- 
fortunately ’’ advisedly; for, even in the justifiable en- 
deavor of helping the patient as speedily as possible, the 
fundamental laws of scientific investigations dare not, 
after all, be neglected, which are truly of greatest im- 
portance in practise, and, therefore, are never left un- 
heeded without Subsement harm. 

In order to judge scientifically of the efficaey of new 
remedies or methods, of the causal connection between 
remedy and success, it is imperative, above all, to be 
certain that the conditions under which the application 
takes place do not change spontameously during the eriti- 
cal period, and, in the main, within a limited period. 
But naturally, with some knowledge of the law of undu- 
lation—.e., of the inconstancy of all factors of an epi- 
demic—it is impossible ever to guarantee the reliability 
of these biological foundations with like certainty as can 
be donein the arrangement of experiments in organic 
domains; for every one knows that a radical change due 
to unknown causes occurs often suddenly, and quite as 
often announced by precursors. If this law—respect- 
ively, the signs of the change— were determined as reli- 
ably by objective and unbiased series of observations as 
the manifestations of the pneumonie crisis, an objective 
investigator should never undertake the test of a new 
method during the critical period. But care should be 
had under all eircumstances not to rate the eflicacy of a 
remedy employed during a critical period too highly. 
Otherwise it would be necessary to pronounce as justified 
also the claims of a performer of miracles who practises 
his hocus-pocus at an opportune time, as is done by the 
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medieine-men of savage tribes at the time of an eclipse, 
or who employs a remedy or a magic formula on the fifth 
day of all cases of inflammation of the lungs, and then 
ascribes to himself the favorable result which oceurs im- 
mediately in 90 per cent. of all cases. 

We dare not, especially in the face of the signs which 
already announced the decline of danger of an epidemie 
(see above), in spite of the really remarkable coinei- 
dence of the employment of the serum and the diminu- 
tion of mortality, look upon the favorable change as be- 
ing due to a demonstrated success of the serum until 
thorough endeavors have been made to disprove the ob- 
jecetion that a spontaneous improvement had taken place. 
This would have been surely accomplished if one half of 
all patients had been treated according to the new, the 
other half in accordance to the old, method; perhaps in 
subjecting the even numbers of patients admitted to one, 
the uneven admissions to the other, mode of treatment. 
This would have taken all just requirements into proper 
consideration, and a success of the remedy could have 
been claimed with full reason if the conditions of recov- 
ery in those who were not treated with the serum would 
have been distinetly more unfavorable than in those 
treated. 

If, in opposition to the hasty action ofthe orotherapeu- 
tists, we proclaim only the method sketched by us as the 
only one that is, at the same time, humane and scientifie, 
objecetions will naturally be made that then a number of 
patients would knowingly be excluded from the advan- 
tage of the treatment, and thus be condemned to death. 
This opinion would be correct if at the time we had been 
dealing with a method that had stood the test beyond all 
question of doubt—i.e., which had been demonstrated as 
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effieacious on appropriate material and with allrequired 
precautions. But nothing of the kind can be claimed in 
this instance; for the proof of the curative value of the 
remedy could, in 1894, be determined only by thorough 
control examination of the first statements. Enthusiasm 
and faith in authority may sometimes be justifiable; but 
imperative, above all, is the greatest caution in the em- 
ployment of a new remedy which, after all, must not be 
accepted merely upon trust, and which can not be forced 
upon all patients of a certain disease group. 

The first duty of the physician is to examine the indi- 
cations and effects carefully, and in some few cases, in 
order to determine eventual deleterious effects in time, 
and before they have assumed greater dimensions. Or 
should we really take the risk, at the order of ‘“science’’ 
—i.e., to-day really only upon the recommendations of 
an experimenter in the laboratory or of an Utopist of 
theoretical therapy, of utilizing without examination in 
all cases a remedy that is ineffective or possibly even 
harmful in itself or in the preseribed form of applica- 
tion, as was the case, for instance, in tubereulin? I wish 
to recall the fact how the first statements regarding the 
dose of many otherwise valuable antipyretics, and the r 
recommendation of certain internal and external anti- 
septies of assumedly no deleterious by-effects, subse- 
quently proved to be erroneous, and that many physi- 
cians, and, above all, patients, paid rather dearly for 
this experience. 

It is true, my dutiful convietion—begging pardon for 
the self-praise—has never permitted me to employ a 
remedy with “compulsory quotation,’’ which causes the 
physieian to be an automaton. Where is there a trace 
left of medical activity or responsibility if therapy rep- 
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resents nothing but some form of automatic reflex upon 
the name of the disease, and, for instance, at the slightest 
indication of an inflammation of the throat, the treat- 
ment with serum is so automatically given that a layman 
may demand it of his physician, as in times gone by he 
requested antipyrin in case of fever, or considered the 
practitioner a quack who would not order a Carlsbad 
eure in cases of glycuria? If anything may fill me with 
satisfaction, it is the fact that Inever blindly took part 
in a scientific fashion, and that I adhered strietly to my 
prineiple of examining personally and of prescribing 
according to individuality, even in the ecstasy of tuber- 
eulin treatment, which, it is true, I was bound to regard 
as theoretically unfounded from the very beginning, and 
as harmful in its magistral—i.e., ordained by its creator 
—form of application. At that time I administered 
only minutest doses with the slowest possible increase, 
and I carefully selected the suitable cases. In thisman- 
ner I have probably, tho even by negative activity, pro- 
longed or preserved many a life, which otherwise would 
have rapidly fallen a prey to the intoxication—respect- 
ively, to the fever. And just on account of these theo- 
retical views, diffieult to be shaken, and of practieal 
experiences, I felt it incumbent upon me at once to pro- 
claim my a priori objections to the efficacy of diphtheria 
serum, and especially to the endeavors of demonstrating 
its efficacy by suggestion and by unscientifice methods. 
Naturally, among the expedients of such a demonstration 
the principal part is played by the method which I have 
called aecute statistics, and, therefore, I have never missed 
an opportunity to determine the value of such statistieal 
conclusions by special analysis. 

Besides, that not only theoretical faith in the increas- 
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ing benignity of the epidemie insisted upon restrietion 
of serum treatment—to one-half of the cases—and that 
really no disastrous consequences occurred to the non- 
injected, is probably evinced by the fact that the few 
physieians who had the courage of treating without 
serum have no worse statisties to show than those who 
treated with serum.' 

I would, of course, greatly dissuade from throwing 
the serum treatment overboard to-day, not because I 
ascribe an even minimal effect to it, but because the 
steplike rise of the epidemic, which, unfortunately, is 
again to be expected, would only serve to furnish a new 
weapon to the orotherapeutists. Indeed, the remark- 
able fluctuations of the mortality figures at the onset of 
1894 were utilized in such a manner as to attribute the 
decline of mortality to the use of the serum and the re- 
iterated brief upward movement to the non-use of the 
serum, which, at that time, could not yet be obtained in 
larger quantities. Hence, I would now advise only to 
proceed in the manner mentioned above—i.e., in regular 
turns to inject one patient and to treat the following one 
without serum. This eliminates all subjectivism in the 
formation of the material which is to serve as the basis of 
statistics, and it will be possible, after observations have 
been made in this manner for a sufficiently long period 
of time, to make it evident also to skepties whether or not 
diphtheria serum has really accomplished what the over- 
whelming majority of physicians ascribe to it. 

ı Compare, e.g., the former result of Soerensen and the lately reported ob- 
servations of R. Spohr (Arch. f. physik-diätet. Terapie in der ärztl. Praxis, 
Oct. und Nov., 1901), which comprise a very limited material, it is true, but, as 


it appears, very severe cases, and which, besides, were obtained in the same 
territory as the statistics interesting us here. 


XXVIl 


REMARKS CONCERNING THE PATHOGENESIS OF 
PULMONARY PHTHISIS 


SIncE the time appears to have passed, fortunately, 
when it was believed possible to aseribe to the positive 
or negative finding oftuberele bacilli, or, more correctly, 
of more or less acid-proof bacilli, a pathognomonie sig- 
nificance (always denied by me)—the time when the 
mieroscopist, away from the sick-bed, was allowed to 
give directions to the elinieian—it follows that the purely 
clinical features of the pathological pieture naturally 
once more attain an increased significance. ThusI wish, 
in a clinical interest, once again to call attention to an 
early symptom of phthisis—described by me quite some 
time ago,' but, to my knowledge, never considered—or, 
as I would rather say, to an essential sign of predisposition 
to phthisis—namely, to the peculiar odor oftheexpiratory 
air of phthisical persons or of those suspected of phthisis, 
especially younger individuals. This insipid, sweetish, 
extremely disagreeable odor, which has a distant resem- 
blance to that of putrid bronchitis, and which becomes 
manifest even at a certain distance from the patient, 
does not adhere to the sputum, which in a number of 
cases is present only in minimal quantities, but it 
appears to be limited to the exhaled air. 


ı O. Rosenbach, ‘ Ueber einen eigenthümlichen Geruch der Expirationsluft 
von Phthisikern " [On a Peculiar Odor of the Expiratory Air of Phthisical Pa- 
tients], Aerztlicher Praktiker, 1893, No. 22. 
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This symptom, which I have frequently observed also 
during the last years, in spite of limited material, is, 
first, of prognostie significance, in my opinion; for the 
cases in which I observed it ran a remarkably unfavor- 
able course, altho the other manifestations suggested a 
more favorable conclusion. Secondly, it is etiologieally 
and pathogenetically interesting as a proof of the eooper- 
ation of different factors in the origin and development 
of processes designated as phthisical, but which are not 
at all identical with tubereculosis. 

It is singular that the specific odor in the overwhelm- 
ing majority of cases occurs particularly in by no means 
well-defined destructive processes of the lungs, and that 
it is certainly most markedly developed when the phys- 
ical signs are still insignificant. The odor is absent in 
infiltration of entire lobes, or in foci which already call 
forth increased dulness, in cavity formation; I also failed 
to observe it almost always in cases in which abundant 
quantities of sputum were in evidence. Since the speci- 
fic odor does not, or only to the smallest extent, arise in 
the mouth (respectively, inthe pharynx)—hence, owes its 
origin neither exclusively to an affection of the teeth, of 
the tonsils, nasal mucous membranes, nor to catarrh of 
the mucous membrane, so frequently accompanying dys- 
pepsia, the usual cause of fetid breath—its point of 
origin should be looked for, above all, in the lungs— 
respectively, in the bronchial system. Itmay be assumed, 
with a great deal of probability, that then it is a question 
of processes of decomposition, which are ushered in and 
maintained upon the basis of a pathological predisposi- 
tion—respectively, functional disturbance in the tissues 
by one or the other form of micro-organisms, in a similar 
manner as is the case in putrid bronchitis, or gangrene, 
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or in ozena. The malodorous material produced in the 
respiratory passages naturally becomes admixed to the 
expiratory air, and, therefore, can not be demonstrated 
when the breath is held for some time, nor in the spu- 
tum receptacle, whereas every vigorous expiration forces 
it into the respiratory air, and thus causes it to become 
manifestly demonstrable. 

We have at hand a number of observations, in which 
nothing but the presence ofthe conspieuous specific odor 
gave rise to repeated careful examination of the lungs, 
which after some time led to the determination of a 
phthisical affeetion. We advise, therefore, in cases in 
which disease of the lungs is suspected, always carefully 
to control the odor of the expiratory air in all doubtful 
cases, and, in the presence of the specific odor, to under- 
take an especially careful examination of the lungs at 
stated intervals. If the first examination does not shed 
sufficient light upon the cause and character of the 
odor (for fetor ex ore is not rare), because it might pos- 
sibly be due to decayed teeth or a catarrhal affection of 
the mucous membrane of the oral cavity, the application 
of deodorizing mouth gargles and the recommendation of 
special care of the teeth will be sufficient to set us right 
within a brief period of time, since these measures cause 
the disappearance of odor only, the source of which is 
the mucous membrane of the mouth, but not that which 
originates in the lungs. 

It issurely very remarkable that all persons observed 
by me had badly decayed teeth, the odor of which was 
similar, altho not identical, to that of the expiratory air 
coming from the depths, and it appears plausible to 
think that a constitutional or local predisposition to 
phthisis may early become manifest in the nutrition of 
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the teeth. Itis my opinion that individuals with very 
healthy and strong teeth seem in general to be less pre- 
disposed to phthisis. 

Since unquestionably a change of views regarding the 
pathogenetice and pathognomonie importance of the 
tubercle baeillus is gradually becoming more and more 
manifest, and since excellent investigators, among whom 
I desire to name, above all, Hüppe, Martius, Schleich, 
Riffel, Gottstein, and Nauss, duly recognize the impor- 
tant factors of heredity and individuality, predisposition 
and constitution, I wish to quote here the coneluding 
sentences of my communication regarding the above- 
named symptom, as they appear to cast the right light 
upon the quintessence of the then prevailing views 
opposed by me: 

‘““ Little as we are inclined, on the basis of clinical ex- 
perience and bacteriological investigation, to attribute 
to the tuberele bacillus a primary or determining part 
in the origin of the majority of cases of phthisical 
processes of the lungs, as much do we support the view 
that the ordinary pyogenie organism participates, in 
a great measure, in the causation and maintenance of 
phthisical processes, in that, either alone or in conse- 
quence of their symbiotie relations to the tubercle ba- 
eillus, they shape the principal clinical course of the 
disease and the final pieture of the tissue disturbance. 
It is essential, therefore, that their colonization in the 
cavity of the mouth must be most energetically pre- 
vented by the extermination of even the smallest foei and 
colonies in the tissue; for they furnish the soil for the 
further processes of destruction. Naturally, this is not 
meant to imply thatthe mucous membrane of the mouth 
should, in every suspected case, be maltreated with 
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strong disinfeetants, but it is intended merely to suggest 
that the modern achievements of hygiene and therapy of 
the mouth and of the teeth should be rationally utilized 
in such a manner as they deserve to be. 

“]f unquestionably, in the struggle against pulmo- 
nary phthisis, hygiene which strives for a strengthening 
of the eonstitution stands in the foreground, then that 
part of hygiene must be particularly promoted which 
aims at the rational care of the mouth and attheremoval 
of all deleterious influences which endanger the safety of 
this portal of entrance, and which tends to prevent as 
much as possible the colonization of pyogenie bacteria, 
their accommodation to the organism, and the danger of 
their entrance into a weak lung resulting from this ac- 
commodation. Since our observations—once our atten- 
tion had been called to the relations of an affection of 
the cavity of the mouth to inflammatory disorders of the 
respiratory passages—have shown us, in an ever-rising 
measure, how often the results of deficient care are found 
in the very individuals who are afflieted with chronie 
diseases of the lungs, the duty became incumbent upon 
us not only to make the lungs of the healthy or of those 
already affeeted an object of hygienie or therapeutie 
measures, but to apply the same care in all cases also to 
the organs of the mouth.’ 

Hence, not the tuberele bacillus should be combated, 
but the deficiently funetuating part of the general activ- 
ity must be removed which creates the predisposition to 
endoparasitism—i.e., as I have repeatedly explained, 
which furnishes to the otherwise benign parasites the 
opportunity for abnormal proliferation and for the en- 
trance into the tissues, rendering them pathogenic fac- 
tors which, however, must not necessarily be identical 
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with specifie generators—i.e., with specimens of a certain 
species. 

Especially significant of the one-sidedness of bacteri- 
ological methods of consideration is the readiness with 
which they have disregarded the fact, e.g., that, in spite 
of insufficient care of the mouth, tuberculous affeetions 
of the mouth are extremely rare in phthisical patients; 
that likewise, in affected gums and in high grades of 
catarrh of the mouth, pharynx, or nose, various forms 
of ulcerative processes are found, it is true, but only 
rarely tubereulous ones; and that, finally, the interior of 
the nose in adults—even in cases of lupus—is not very 
often the seat of tuberculous affections. Stomach diges- 
tion, by the effect of which it was believed that the 
rarety of the occurrence of primary infection of the in- 
testine could best be explained, does not come into con- 
sideration for the above regions, and that saliva does not 
protect is demonstrated, above all, by the frequent local- 
ization of pathological ulcerations on the epiglottis and 
in the most superior portion of the posterior wall of the 
larynx, which surely comes in contact with saliva. Itis 
very singular, indeed, that the very parts through 
which alone the introduction of the assumedly speeifie, 
acid-proof bacillus may take place, are greatly immune to 
tuberculosis, whereas they present the most favorable 
soil imaginable to suppurative processes—respectively, to 
inflammation and ulceration. This is best caleulated to 
prove the importance of predisposition, and it teaches 
that a destruction of tissue does not take place because 
some microbe is present, but that the mierobes enter the 
tissues only in such cases in which conditions are at 
hand, due to a natural tendencey or to an external influ- 
ence, favoring a disturbance of the internal funetions— 
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i.e., an insuffiecient production to preserve the existence 
of the tissue. I do not mean to deny that such an ex- 
ternal factor may occasionally consist in an especially 
marked actuation (so-called virulence) of otherwise 
harmless (symbiotie) mierobes; but this faet must first 
be proven, which is not easy, since the influences which 
cause an actuation of the microbes may as readily have 
brought about a reciprocal impairment of the resisting 
power of the tissues of the respective host. 

It is true, at present a period begins which inaugurates 
a change in this matter also—i.e., ever widening eireles 
commence, just in the domain of the etiology of phthisis, 
to look upon predisposition and heredity no longer as 
negligible quantity. According to infallible experi- 
ences, we shall soon again have a telling proof of how 
rapidly the world forgets, not only facts, but, very 
particularly, scientific errors not pleasant to remember. 
The “always wise’’ are already at work to show that, 
after all, neither in the realm of surgery nor in that of 
internal medicine any one really ever had considered 
microbes the all-suffieient—let alone, the sole—cause of 
diseases, and had ever denied the essential importance 
of heredity, of the genius epidemicus, and of individual 
predisposition." Sooner or later it will be shown to the in- 
defatigable combatants against the enceroachments and errors 
of orthodox bacteriology—with the same emphasis as they 
were formerly accused of unscientifice views—that they have 
wasted their strength in a fight against windmills. 

! The constitution is only one, tho important, element of predisposition— 
respectively, of the form of reaction; i.e., the manner of the function is influ- 
enced by the constitution, it is true, but it is to a great measure dependent 


upon external factors. Hence, functional nosology is not identical with con- 
stitutional pathology. 
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Accommodation, processes of, 40, 43, 
80, 180, 453. - 

Adaptation, 86, 87, 185, 189, 190, 192, 
193, 282, 284-291, 327, 329, 338. 

and selections, laws of, 54, 254. 

Adiposity, 91, 92, 93. 

Albumin molecule, 180. 

Albuminous bodies, 177, 179, 193, 194, 
229, 273, 317, 324, 335. 

Albuminuria, regulatory, 190. 

Alcohol, 339. 


Amygdalitis, 340. 

Anatomy, pathological, 56. 

Anemia, 304. 

Angina, gangrenous - phlegmonous, 
428, 429. 


scarlatinal, 434. 
Animal experiments, 339. 
Anthrax, 29, 303. 

vaccine, 76. 
Antidotes, 329, 335, 336. 
Antipyretics, 357, 446. 
Antipyrin, 324, 447. 
Antisepsis, 15, 19, 21, 2%. 

ineipiency of, 158. 

internal, 24. 
Antiseptic agents, 75, 76. 
Antitoxin, 184, 193, 336, 338. 
Appetite, loss of, 286. 
Army-worm, 50. 

Asepsis, %0, 431. 


. Atypical course of disease, 431. 


Auscultation, 57. 
Auslösungsvorgänge. See Causation, 
processes of. 
Authority on what is harmful, 246, 
247. 
subjection to, 248. 
trust in, 233, 234. 
Autoregulation, 286. 


Bacillary theory, 196, 200, 212. 
Bacilli, acid-proof, 449. 
effect of, 214. 
fear of, 218, 268. 
Bacillus, demonstration of a charac- 
teristic, 307. 
the, as a generator of disease, 
268. 
Bacteria and disease, 312. 
colonization of, 183, 
development of certain kinds of, 
299. 
fear of, 216. 
in pleural exudates, 114. 
in the oral cavity, 101-104, 811. 
the cause of evil, 217. 
Bacterial activity and certain dis- 
eases, 54. 
disease, 41. 
products offering protection by 
inoculation, 184. 
Bactericides, 21, 34, 35, 158, 339. 
in diseases of the mouth, 104. 
Bacteriological institutions supported 
by the state, 210. 
school, the, 230. 
view-points, 293. 
Bacteriology, 209. 
and diagnosis and etiology, 292. 
orthodox, errors of, 455. 
Bacteriophobia, 267-271, 326. 
Bacterium coli commune, 204. 
Bedside observation, 36, 37. 
Blood pressure, 28. 
serum, animal, 180. 
Bloodletting, 89. 
Body, care of the, 241-243. 
Breath, fetid, 99, 451. 
Butter and cheese in cholera times, 
207. 
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Catchwords, 246, 247, 274, 304, 321, 340, 
341. 
Causation, processes of, 57-59, 77-82, 
87, 188, 286, 310, 432. 
* Chemiater,” 412. 
‘“‘ Chemiatry,'’ 279. 
Children, mortality of, 348-350. 
Cholera, 48, 196, 209, 307, 308, 341, 351, 
378. 
bacillus of, 198, 200, 216, 217, 227, 
341, 381. 
causes of, 215. 
immunity to, 196,197, 202. 
infectivity of, 215, 217, 223. 
nostras, 209, ete. 
question, the, 211. 
Choleraphobia, 196. 
Classification of disease, 61. 
Cleanliness and neatness, 256. 
during epidemics, 257. 
Cleanness and cleanliness, 235, etc., 
248. 
Climatic conditions and influenza, 53. 
Clinical observation, 35-37. 
Combustion, 333, 
Comma bacillus, 211, 305-308, 342. 
the, medical science, and the 
medical profession, 196, etc. 
Community of objects for bodily use, 
a2. 

Compensating contrivances of the 
organism, 28-31, 37, 44, 46. 
Conclusions from analogy, 313, 3%, 

373. 
Constitution and therapy, 89. 
Contagion, 43. 
Contagium vivum, 204. 
Contrasts, law of, 15-18, 91, 133. 
Cure and curative serum, 319. 
natural efforts at, 332. 


Darwinian theory, 17. 

Defensive measures of the organism, 
31, 32, 39, 75, 142, 301. 

Destruction of species, 41, 42. 

Development, theory of, 41, 92, 9. 

Diabetes, prognosis of, 398. 

Diagnosis, 198, 205-209, 304, 312, 321, 
354-366, 396. 
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Diagnosis and bacteriology and etiol- 
ogy, 292, etc. 
statistics, 355-858, 365, 390, ete. 
bacteriological, 210, 312, 360. 
errors in, 395. 
in absentia, 206, 313, 361, 421. 
school diagnosisat any price, 198, 
199. 
Digestive apparatus, weakness of, 197, 
198. 
Diphtheria, 292-297, 301, 308, 312, 320- 
327, 330, 331, 350, 351. 
and disease following injection of 
the Löffler bacillus, 165. 
bacillus of, 44, 267, 293-296, 340, 
435. 
epidemics, severity of, 407. 
mortality of, 347, 400, ete. 
septic, 433-438. 
and influence of the 
upon it, 421-428. 
serum, 325, 326, 342, ete., 406-423, 
443-449, 
statistics, 297, 333, 344, 346, etc., 
366, etc., 386, 390, etc., 406-413, 
439, 448. 
Diphtheritic process, effect of serum 
upon, 413, etc. 
Disease and death— natural processes, 
249. 
and organic development, 39. 
cause of, 54. 
caused by injection, 33. 
to conquer, 233. 
treatment of, 210. 
Disinfection, 22, 23, 74, 211-218, 233, 261, 
262, 268, 272, 274, 275, 291, 316, 342, 
381. 
Drinking-water, sterilization of, 2%. 
Dwellings, hygienic, 275, 276. 
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Ectosites, 198, 303, 305, 306. 

Elemental influence, 378. 

Eliminative power of the organism, 
183. 

Empusa musce, 48, 50. 

Endocarditis, 303, 431. 

bacteriological etiology of, 1%, 
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Endoparasitism, 
453. 
Endosites, 298, 303, 305, 306. 
“ Energete,'’ 187, 292, 315, 436. 
“ Energetic,'’ 283, 284, 291, 304, 314. 
Energy, currents of, 278-280. 
development of, 57, 59, 192, 284, 287. 
of the organism, 62, 79-81, 86, 191, 
263, 264, 300. 
preservation of, 77, 187, 1%. 
reserve, 81, 285-288. 
Epidemic and infectious disease, 222. 
Epidemics, 48-52, 224, 262, 277-279. 
measures against, 48, 49, 219-223. 
of flies, 48. 
origin and dissemination of, 221. 
undulations of, 414. 
varying character of, 422. 
Equilibrium, 281, 286, 287, 292, 301, 310, 
312, 337. 
Erysipelas treated by carbo-vaselin 
inunctions, 74. 
Essential and unessential, 237. 
Etiology, 318. 
bacteriology and diagnosis, 292. 
Experiments, in man, 176. 
results of, 35. 
value of, 176. 
Expulsion of the sick, 245. 
Exudates, 03. 


predisposition to, 


Fashion in hygiene, %-92. 
scientific, 447. 

Fear of the sick, 248. 

Fever, production of, 169. 
theory of, 310. 

Figures in medical science, 406. 
the value of, 353, 354. 

Food, proper, 275, 276. 

Fuel for inflammation, 250. 
Function, changes of, 286, 307. 
disturbance of, 37, 151. 

increase of, 13. 

preservation of, 287. 

visible, 291. 
Functional capacity, 189, 
Fungi, 302. 


Gangrene, 42. 
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Genius epidemicus, 53, 364, 427, 432, 434, 
455. 
»morbi, 289. 
Germs, destruction of, 228, 265. 
Gonococcus and gonorrhea, 303, 305, 
307, 308. 
Ground-water (Grundwasser), 51, 201, 
227. 
Guardianship for the ignorant, 47. 


Healing tendency, 156. 

Heat, production of, 186. 
Hematopoietic organs, activity of, 280, 
Hemomycosis, 303. 

Hemoparasite, 307. 

Hemoptysis, 307. 

Heroism, 232. 

Histomycosis, 303. 

Histoparasites, 302-307. 

Histosites, 298. 

Horses, condition of, used for obtain- 
ing diphtheria serum, 325. 
Hygiene, 43, 44, 217, 2233, 275, 291, 316, 

345, 453. 
aim of, 258, 262. 
modern, 212, 259, 273, 274. 
public, 247. 


Immunity, 309. 
Immunization, 165, 189, 192-195, 208, 
284-290, 337, 438. 
Impulses, external, 288. 
Incubation, 32, 165, 314, 328. 
Individual, care of the, 241-243. 
Individuality, 32, 181, 324, 339. 
Infection, 212, 217, 230, 337. 
by drinking-water, 228. 
disease, 28, 31-34, 38, 46, 148, 165, 
181, 183, 443. 
fear of, 212, 216, 220, 222, 230, 326. 
foci of, 245, 251, 278. 
in typhoid fever, 306. 
of nurses and physicians and their 
families, 253, 270, 435. 
of water, 2%. 
probabilities and possibilities of, 
252, 253. 
source of, 289. 
theory of, 318. 
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Inoculation, 32, 33, 164, 176, 179-183, 
194, 290, 318, 328, 334, 336-339. 
effect of, 33, 328. 
Insufüciency, epidemic intestinal, 199. 
of nurslings and small children, 
200. 
local, in diphtheria, 422. 
Intestinal activity, change of, 305. 
tract, insufficiencey of, 198. 
ulcers in typhoid fever, 305. 
Iodoform in tuberculosis, 161. 
Irritability, 178-180, 189-192, 308. 
Irritation, 33, 151, 152, 190, 192, 286, 287, 
308, 309. 
due to tuberculin, 155. ° 
in gonorrhea, 156. 
Isolation, 245, 269, 316, 381. 


Kissing, 242. 
Koch experimenting on himself, 167. 
Koch’s method, 130, 339, 
protective inoculation, etc., 164. 
Koch’s remedy, a phlogistic, 149. 
as a diagnostic aid, 154, 165, 173. 
effects of, 163, 171. 
not a specific, 157. 
therapeutic value of, 154, 173, 


Labor, 187. 
extra-bodily, 84, ete., 185-192, 280, 
286,307, 312, 314, 338. 
internal, 33, 180, 185-192, 280, 307- 
309, 338. 
Laboratory investigations, 16, 37, 
the, the center of medical produc- 
tion, 205. 
Liberty, personal, 212. 
Life, danger to, in diphtheria, 424, 425. 
Locus minoris resistentice, 434. 


Mechanical effects, 186. 

Medical art, 207. 
clinie, history of, etc., 56. 
police, 247. 
profession, decline of, 411. 
statistics, opportunism in, 3%, 

etc. 

Medicine, practise of, 182. 

Metabolia, 309. 

Metabolism, changes of, 284, ete., 307. 

Meteorology, 225. 

Microbes, 31, 46, 69, 70, 188, 269, 455. 
activity of, results of the, 164. 
and disease, 311, 341. 
tissue metamorphosis of, 25. 

Microbiohemia, 124, 303. 

Micro-organisms, 25, 34, 52, 59. 
propagation of, 71, 72. 

Milk, sterilization of, 226. 

Morbid processes in animals and man, 

36. 
Morbidity and percentile mortality, 
opposite course of, 423, 

Moribund patients. 333%, etc. 

Mortality, absolute, 362. 
and miorbidity undulations, 363, 

etc., 441. 
statistics, 348-851, 367-379, 3%, etc., 
397-403, 413-433. 

Mouth, care of the, inthesick, %, etc. 
cleansing of the, 105, 106. 
diseases of the, 97, 

Mycohemia, 124, 303. 

Mycosis, 303. 


Nervous-anemic habitus, ®. 
Neutralization, chemical, 336. 
Nosoparasite, 280, 298, 303, 306. 
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Oidium albicans, 103, 302. 
Oothecotomy, 21. 
Organiclife, 34. 
Organism, auto-regulation of the, 187, 
188, 192, 286. 
Orotherapy, 319, etc., 442-445, 448. 
and statistics, 340. 
Ovariotomy, 21. 
Oxidation, processess of, 185. 


Pancreas, extirpation, 27. 
Paralysis, 87. 
Parasiticides, 23, 24, 35. 
Pathogenie organisms, 298. 
delayed development of, 258. 
Pathognomonie signs, 58, 59, 62, 683, 
198, 291, 307, 317, 360, 411, 481, 
449. 
Painology, etc., 279. 
study of, 209. 
Patient, the, a beautiful case, %05. 
fear of the, 268. 
Percussion, 57. 
Pettenkofer, von, cholera report of, 
201. 
Phrenosomatic activity, 291. 
Phthisis, 29. 
bacillaria, 199. 
peculiar odor in, 449-455. 
predisposition to, 451, 452, 455. 
pulmonary, pathogenesis of, 449. 
Phylloxera, 50. 
Physiatry, 279. 
Physical changes, 57. 
Physician, activity of the, 210; 404. 
aim of the, 304. 
and layman, 209, 210. 
first duty of the, 168. 
position of the, 209, 232. 
social conditions of the, 205. 
the scientifie, 174, 175. 
Plasmodia, 69, 159. 
Plethora, 89. 
Pleura, suppurations of the, 114. 
Pleurisy, bacterial etiology of, 112. 
etiology of, 118. 
theory of, 56. 
Pneumonia, croupous, 429. 
Practise, 86. 
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Predisposition, 32, 47, 51-54, 60-63, 70, 
77, etc., 124, 125, 142-144, etc., 
152, 181-183, 206, 222, 254, 277, 284, 
285, 308-318, 335, 340, 342, 377, 381- 
383, 431-437, 449-454. 
Prognosis, 199, 208, 310. 
Prophylaxis, 43, 44, 
by inoculation, 827, 330, 331, 335- 
339. 
Protection by inoculation, 332, 333. 
in every disease, 411, 412. 
natural, 326. 
Protective measures in epidemics, 219, 
254, 381. 
Proteins, 179, 184, 188. 
Protoplasm, life of, 34. 
machines, 86, 191. 
Ptomains, 24, 31, 144. 
Pulse-beats, number of, 255. 
Putrefaction, 88. 
Pyemia, 65, 66. 
Pyococci, 303, 305, 317. 
Pyogenic organisms, 80. 


Quarantine, 213. 


Race hatred, 244. 
Rats immune to anthrax, 46. 
the carriers of pest, 231. 
Reaction, 33, 34, 39, 40, 57, 59, 60, 77, 
ete., 94, 139, 145, 150-154, 166, 171, 
172, 178, 181, 185, 189, 192, 281-283, 
302, 305, 308-318, 323, 336, 339, 358, 
383, 412, 430-436, 455. 
asthenic, 314. 
Recovery quotient, 352, 361-364. 
Recurrences, 73. 
Reflex processes, 78, 81. 
Relapsing fever, 303. 
Remedies, new, 357. 
Resisting power of the organism, 24, 
26, 44, 47, 261. 
Respirations, daily, 255. 
Rest and recreation, 275, 276. 
Retrogression, fear of, 250. 
Rheumatism, acute articular, 65, etc. 


Salicylates, 324. 
and acute articular rheumatism, 
65. 
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Sanitary conditions, 258. 
measures, 210. 

Scarlatina, 44, 48. 

Scarlatinal diphtheria, 267, 295, 297, 
3%, 331, 340, 361. 

Scientific achievements, new, 233. 

Seasickness and infection and immu- 
nity, 277, ete. 

Sepsis, 421, 422, 434, 437, 438. 

Sequestration of tissue, 157, 170, 174. 

Series, character of, 362, etc. 

Smallpox, 432. 

epidemics, 431. 
inoculation, 327, 431. 

Specialists, 19. 

Specifie, a diagnostie, 152. 

Specifics, 40, 44, 45, 65, 72, 301, 334. 

Stanhope’s inoculation of cholera 
germs, 196, 197. 

Statistics, 343, 347-352, 360, 364, 387-390, 
etc., 415419. 

acute, 412, 447. 

scientific medical, 346, etc. 
Stenosis, 415-421, 425-427. 

with respiratory insufficiency, 422. 

Sterilized food, 229. 

Stimulation, 59, 60, 77, etc. 

Struggle for existence, 26, 36, 39, 40, 
47, 54, 94, 180, 221, 225, 254, 257, 
260-263, 273, 274, 338, 349. 

Suppurations, 303. 

Susceptibility, 323, 324, 330. 

Symbiosis, 228, 229, 302. 

Syphilis, constitutional, 
agent of, 195. 
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Tachytherapist, 442. 

Temperament, 89. 

Temperature, rises of, 178. 

Tetanus, 29. 

Theories, old reliable, efficiency, etc., 
of, 169. 


Therapeutic methods, mutations of, 
15. 

Therapeutics, 40. 

Tissue metamorphosis, 25. 

Tonus, 312. 
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Toxalbumin, 184, 19. 
Toxemia, 303. 
Toxins, 24, 31, 144, 204, 302, 315, 326, 238. 
in water, 226. 
Tracheotomy, 41442. 
Tubercle bacilli, 29, 30, 47, 61, 198, 304, 
305, 449-452. 
immunization to the, 130, 
in pleural exudates, 114-116. 
infection by the, 147. 
Tuberculin, 61, 133, 134, 139-141, ete., 
154, 160, 164, 165, 424, 440, 431. 
compared to other bacterial prod- 
ucts, 177. 
era of, 207. 
method of administration, 162. 
Tuberculosis, 303. 
a remedy against, 131. 
acute miliary, 29. 
physical signs in, 134, 170. 
Typhoid fever, 48, 202, 432. 
basilli of, 44, 51, 202, 204, 227. 
epidemics of, 382-384. 
mortality of, 384, 385, 403. 
Typhoid pneumonia, 306. 


Undulations, 353, 362-365, 377, 378, 383, 
385, 386, 424, 426, 432, 441, 444. 
in wound disease, 431. 
law of, deficient knowledge ofthe, 
causing errors, 379, etc. 
Urethritis, 206. 
Urine analysis, 208. 


Vaccination, 34, 45, 2%. 
principle of, 156. 
Vaceine, 194, 2%. 
Vertigo and after-vertigo, 281, 282. 
Vital force, 59. 


Water, boiling of, 204. 
carrier of disease, 204, 215, 269. 
contamination of, 215. 
infection of, 204. 
sterilization of, 226. 
Water-works, 204. 
Well pollution, 226-228, 334. 
Will, influence of the, 264, 887. 
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